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AIRBORNE SYSTEM CAPABILITY 


The Research and Development 
group at Rheem Aircraft is currently 
engaged in the conception, evalua- 
tion and design of advanced airborne 
systems 

The wide scope and diversified 
capabilities of this group are evident 
in the list of Current activities: * 


3 DRONE SYSTEMS 
ceeds SMALL MISSILE SYSTEMS 


EXPLOSIVE and ORDNANCE 

ANALYSIS 


Advanced studies of future missile, 
Seer. ik aircraft and ordnance requirements 
1 
are currently under way 
| | If you would like to yom this group of 
technically capable personnel and partic 


pate in broad and diversiped pr 
imbmit a resume: Personnel Manager, 
Atrcratt Division, Rheem Manufacturing 
Compan) 


All inquiries held strictly confidential, 


RHEEM MANUFACTURING CO. AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 
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?PAESE FACE 


Total deception is the special job of ECM. . . Electronic Countermeasures. ECM tells the 


enemy where you're not and what you're not. It fences you from detection, alerts you to 
trouble. It blinds the enemy, shields you. - » ECM plays a disruptive role against all 
aggressive electronic action, smashes its pattern, draws a red herring across its search 
paths. » » ECM is a sophisticated system of defense designed to protect strategic 
aircraft at minimum risk. Without ECM our weapons systems concept is danger- 
ously modified. With it, the structure of our national defense becomes impregnable. 
» » In ECM, “the silent warfare of deception,” LMEE, leading producer of such systems in 


the free world, contributes another special competence to world peace. Write Dept. F. 


Aviotion EDectronins Product, 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 
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SARGENT 


Sargent Systems 6f fofce control are backed by more 


than 37 years of experience building precision equipment 


to meet the increasingly high requirements of the aircraft, 


guided missile, petroleum, gear and machine tool industries, 


If your application of force control deals with aviation, 


marine, surface or subsurface movement, we invite you to 


send your requirements for the Sargent design, qualifica- 


tion and manufacturing proposal. 


“GOOD WILL” is the 
disposition of the 
ple ased customer to 


<< return to the place 
— u he ré he ha ; 
~ 
ia been well treated. 


— U.S. Supreme Court 


Slandarid of 


Sargent offers exceptional 
opportunities to engineers 
interested in design, 
development, qualification 
testing and manufacture of 
advanced forced control 
systems. Send your resume 
immediately (in confidence) 

to Chief Engineer 


ENGINEERING CORPORATION 


MAIN OFFICE & PLANT « 2533 E. FIFTY-SIXTH ST. 
HUNTINGTON PARK, CALIF, 
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AVIATION CALENDAR 


Jan. 6-8—Fourth National Symposium, Ele« 
Reliability and Quality Control 
Hotel Statler, Washington, D. C 

Jan. 9-10—Meeting of Airlines Proximity 
Warning Indicator & Air Collision Avoid 


System Commiuttec Hollywood 
Roosevelt Hotel, Los Angek Calif 
Open to pubh only Jan. 9 


Jan. 13-15—l0th Annual National Conven 
tion, Heh opter Association of America 
Western Hills Inn, Dallas-Ft. Worth 

Jan. 13-17-1955 Annual Meeting, Society 
of Automotive kngineers, Sheraton-Cadil 
lac and Hotel Statler, Detroit, Mich 

Jan. 13-May 14—Lecture series on Space 
lechnology pon ored by University of 
Calhforma and Ramo-Wooldndge orp 
to be held in Los Angeles, San Diego and 
San Francisco. For details write: Univer 
ity of California Extension, Dept. of 
Conferences and Special Activitic 

Jan. 14-15—Yankee Instrument Fai & Sym 


posium, sponsored by Instrument Society 
f America (Boston, Connecticut Valles 
ind Fairfield County Section Hotel 


Bradford, Boston, Ma 

Jan. 18-31—l4th Annual Technical Confer 
ence, Society of Plastics Engineers, Shera 
ton-Cadillac Hotel, Detroit, Mich 

Jan. 20—W inter Meeting, Provisional West 
rm States Section, The Combustion In 
stitute, California Institute of Technology 
asadena, Calf. Por details write: Mi 
G.S. Bahn, Marquardt Aircraft Co, Van 
Nuvs ( lif 

Jan. 20—"Information Theory and the Com 
munications Engineer peaker: Dr. Mar 
cel Golay, consultant, physical Sciences 
Auditonum, University of Pennsyivama 
Philadelphia 

Jan. 20-21—First Annual General Meeting 
Association of Local and ‘Territorial Au 
line Washington Hotel, Washington 
D 

Jan. 20-Feb. 7—Aviation Institute for Com 
mercial Carriers and Busiiess Pilots, Univ 
of Southern Califorma, Los Angel 

Jan. 22-26—First International Air Show & 

(Continued on page 6) 
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TRANS-SONICS 


ELECTROSET PRESSURE SWITCH 


Remotely adjustable 
without a Servo System 


REPEATABILITY: 


WEIGHT: 14 oz. 


SPECIFICATIONS 


RANGE; Adjustable 0 to 15 psia 
(0 to 760mm Hg) 


ACCURACY: * 2mm Hg. 
ACCELERATION: 50g in any direction 
VIBRATION: 25 g to 2000 cps. 


Shown 
actual size 


Operates under severe en- 
vironment from atmos- 


= Imm Hg. 


TEMPERATURE RANGE: ~ 65° to + 160°F. pheric pressure to vacuum 
SWITCHING CURRENT: 1 ampere 


with accuracy of 2mm Hg. 
resistive load 


he 


Electroset Pressure Switch offers a mew and casier way 


to calibrate and set a pressure switch from a remote position 
The contacts are automatically adjusted simply by applying 
the desired switching pressure and momentarily energizing a 
solenoid. When the solenoid is de-energized, one contact is 
securely clamped while the other contact remains free to move 
with changes in pressure. Once set, the switch will open at 
pressures below the calibrating pressure and close at pressures 
equal to or above the calibrating pressure 


The Electroset Pressure Switch is vacuum sealed, isolated 
from dirt, moisture or corrosive fluids, including the fluids 
used to actuate it. It is ideally suited for industrial process 
control applications where an adjustable switch must be lo 
cated in a remote or inaccessible location or where the switch 
must operate in an atmosphere which would degrade the 
performance of a non-hermetically sealed unit. Among mili 
tary applications are arming of warheads and control of ait 
craft or missiles. Write for Technical Bulletin 1570 to Trans- 
Sonics, Inc., Dept. 7, Burlington, Massachusetts 


TRANS-SONICS 
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AVIATION CALENDAR 
for jet engines and aircraft applications (Continued from page 5) 


Exposition, Master Field, Miami, Fla. For 
details write: P.O. Box 2579, Miami 17 
Jan. 27-30—26th Annual Meeting, Institut 
of the Acronautical Sciences, Sheraton 


Astor Hotel, N.Y.C. Honors Night Din 
ner, Jan. 29 
Jan. 29-31—Fourth Annual Meeting, Amer 


ican Astronautical Society, Main Audi 
torium, Engineering Societies Bldg., 29 
W. 39 St., N.Y.C 
Jan. 30-31—Amerncan Society for Engineer 
ing bk.ducation 1958 College-Industry 
Conference, U. of Michigan, Ann Arbor 
Jan. 30-31—Seventh Annual Instrument 
Short Course, sponsored by Southern 
California Meter Association and Los A 
geles Harbor Junior College, at Lo 
geles Harbor College, Wilmington 
heb. Symp 
ControlPanel Integration 
more Hotel, Davton, Olu bor deta 
Mir. J. HL. Kearns, Box 942, Dayton 
heb. Ar Kiving Sa ‘ 
banc Dr. Hugh Win 
Ordnance Systems Department 
— 4 ginects Club, Phi id ly hia, Pa 
Mar. 13 14—Second Natu 
rolled steel on Aviation Education, Hotel Ma 
Washington, D. ¢ 
weldiess Mar. 17-20—Joint 
Nmerncan Ko 
icty of Me 
Hilton Hotel 
Mar. 17-21—19 
wed by Amen 
\\ 
Mar. 18-19—Conferen 
temperatur ove! 
by USAF Cambridge RK 
L. G. Hanscom Field, Bedt 
Mar. 18-19—first Inter 
Sympo mm on ded 


try thy 


(limited 
learance Naval Ordnan La it 
White Silver Nid 
details write: Mr. J. G. Naeth, Head 
New W apon & System ) ! 
Naval Traming Device 
Washington, L. 1, N.Y 
Mar. 24 29—fourth Internat 
ment Show, Caxton Hall, Le 
Mar. 30-Apr. 1—RPC-RNAS 
Edgewater Rings meet the most exacting spec- mada 
ifications of the engine and aircraft industries. 
The accuracy with which they are formed | Apr. 8-10—highth International Symp: 
lectromu W cy les Nhicrow Ry 
reduces the amount of machining or other 
finishing required—an important considera- of Brooklyn Engineering Socicties Bldg 
tion especially when the more expensive ma- nad 
terials are used. American Welding Society, Hotel Statler 
St. Lous, Mo 
Apr. 16-19—l4th Annual National Forum 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. ¢ 
Apr. 17-18—Institute of | nvironmental En 
ginwers, Second Annual ‘Technical Meet 
ing, New Yorker Hotel, New York 


Edgewater Steel Company Apr. 22-24-1958 Electronic Ce mpon nts 
Conterence Ambassador Hotel Los 

P. O. Box 478 © Pittsburgh 30, Penne, Angeles, Calif 
Sept. 1-7—1955 Flying Display and Exhibi 


Write for brochures giv- | tion, Society of British Aircraft Con 
me on Edgewater structors, Farnborough, England 
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Flexible Shafts 
Withstand 


Temperature 
Extremes! 


A leading aircraft manufacturer has used S.S. Wutre flexible shafts for many 
years to transmit control between this graduated dial and aircraft thermostat. 
He finds that under any kind of temperature conditions, there is no measurable 
variation in torque to turn the shaft, or in torsional deflection required to 
initiate Cam movement over the temperature range! 

This ability to withstand temperature extremes is only one of the many remote 
control and power drive advantages industry has discovered in S.S. Wuitt 
flexible shafts. Perhaps they can help you to simplify control or product design 
-.. Cut your production costs .. . speed assembly. These quality shafts range 
from small to large sizes, and up to 12 feet in length. The assistance of our 
engineering staff in helping you work out a flexible shaft application for your 
product is yours for the asking. Just write to 


USEFUL DATA on how to select 
LS and apply flexible shafts. Write for 
FLEXIGLE smarts 7 Bulletin 5601 


S. S. White Industrial Division, Dept. Y, 10 East 40th St.. New York 16,N.¥. Western Office: 1839 West Pico Bivd.. Los Angeles 6. Caiit 
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The hazards of missile testing can be materially lowered 
when performance is checked out on-the-ground with 

a Benpix 3-dimensional Flight Systems Simulator, prior 
to take-off. Comprised of two basic units—a flight table 
and an electronic analog computer—the Benpix-built 
Flight Simulator will foretell complete operating programs 
from launching pad to target, for rockets, ballistic and 
guided missiles and jet aircraft. It catches bugs without 
expensive trial flights, materially reduces guesswork and 
adds a valuable safety factor at both ends of the test 
shot. For complete technical data, mail the coupon. 


BENDIX COMPUTER DIVISION—BENDIX AVIATION CORPORATION 
5630 ARBOR VITAE STREET, LOS ANGELES 45, CALIFORNIA 
(0 Please mail me information on The Flight Systems Simulator. 


OFFICES IN WASHINGTON, D.C., DALLAS, LOS ANGELES AND CHICAGO : TITLE 


Export Representatives 
Computing Devices of Canada, P. 0. Box 508, Ottawa 4, Ontario « COMPANY 
Bendix international Division, 205 E. 42nd Street, New York 17, N.Y. 
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Here is an example of how Whittaker can tailor a valve to a unique requirement so 
that it becomes an integral part of the customer's package—a pump package! 


The purpose of the pump-valve assembly is to provide thrust augmentation where 
instant response is required, The valve is designed to open in 4% second to permit 
unimpeded flow to the afterburner pump, thus contributing to the high eff: iency of 
the system. 


The valve was designed in cooperation with a leading pump manufacturer for the 
afterburner pump used on one of the latest high thrust—light weight jet engines. 


It incorporates the pump inlet seal as part of the valve unit to form an optimum, mini 
mum size and weight pump-valve assembly. The straight-through passage is obtained 
by use of a spherical plug which offers as an additional advantage the ability to operate 
over a wide range of flow and pressure with little effect on actuation time and power 


Such fuel problems are solved regularly by Whittaker Controls’ engineers. Their expe- 
rience is available to you. 


PERFORMANCE 
Service fluid: Aircraft fuels, Mil-F-5624, 
Mil. F-5572 


Temperature; Ambient, —65°F to plus $25°F 


Fluid, —65°F to plus 250°F 

Pressure: Fuel—100 PSI. Actuation Fluid 
Pressure— 20 to 1000 PSI 

Actuation: Piston Powered, Actuation fluid 
can be controlled by mechanical or 
electrical pilot valve 

Life: 10,000 cycles 


SEND THIS COUPON FOR COMPLETE INFORMATION 


Whittaker Controls 


Wactlakey Gentlemen 
CONTROL SYSTEMS 

Fuel + Hydraulic + Pneumatic 
Los Angeles + Seattle + Wichita Name _ 
Indianapolis * Washington, D. C. 
Hempstead, Long Island Address 


915 N. Citrus Ave., Los Angeles 38, Calif 


Please send me further information on the Whittaker Shut-Off Valve for 
Afterburner Pump Inlet, P/N132615 


Check one: (-) Reference Information 


Project Information 


A Division of Telecomputing Corp. 
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NOW IT CAN BE TOLD! 


Western Gear Develops 
Control Gearing for 
Nike Missile Tracking Antenna! 


The control gears and actuators provided by 
Western Gear for the U.S Army tracker in- 
stallations have for years provided nothing 
less than 100% reliability. In the intervening 
years Western Gear's engineering skill has 
moved forward with substantial progress in 
devising systems of advanced tracking tech- 
niques which will be “Tomorrow's Headline 
Story.” 

Western Gear's painstaking craftsmanship 
and technical production skill make us the 
logical source for the design and manufacture 
of missile components and complete systems 

and blending of tomorrow’s electronic 
marvels with the experience gained in 69 years 
of leadership in the mechanical power trans- 
mission field. 


Here are the Western Gear 
control gears and actuators 
used in the missile tracking 


= radar... some the size of 
"e your finger nail, some 
4 feet in diameter. 
Ail respond instantly, 

accurately regardless of 
A weather conditions, WITH 
100% RELIABILITY! 

PRECISION PROBLEMS? 

ee Call your Western Gear Man... 

aa in all principal cities! 

cs Glenn Maime » WESTERN GEAR CORPORATION 


“The difference is reliability” « Since 1888 


P.0. Box 182 + Lynwoed, California 
Send me the name and address of my nearest Western Gear Man. 


| 
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PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF) 
SEATTLE AND HOUSTON— REPRESENTATIVES IN PRINCIPAL CITIES 
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McElroy May Take Second Look at Jupiter 18 


P Defense decision to produce both Thor and Jupiter may be altered; 
result may be abandonment of Army IRBM 
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COVER: Air Force photo 


which was test-fired June 


clarity. Apparent halo around exhaust flame from thrust chamber was caused 


by reflection in the camera lens. Note liquid oxygen boiling off from vent 


at the top. Nozzle of one 
visible at right on tail. 
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to fly successfully in an IRBM turned out 


EDITORIAL 


of Convair Atlas intercontimental ballistic miissil 


11 shows details of configuration with unusual 


of the two 165,000 Tb. thrust booster engines is 
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B.EGoodrich 


‘Winterized’ wings keep executive 
planes flying the year round 


INFLATION AREA 


“A” PORT TUBE 
INFLATED 


“B" PORT TUBE 
INFLATED 


F' YING BUSINESSMEN Can't afford 
to be grounded. Delays due te icing 
conditions can mean a meeting missed, 
a contract lost. 


But B.F.Goodrich pneumatic 
De-Icers eliminate delays — enable 
executives to plan and complete trips 
they otherwise wouldn't even schedule 
With B. F. Goodrich De-Icers, ice 
removal is a“snap”! Small tubes inside 
the De-Icer boot inflate and deflate 
alternately to crack ice as it forms (see 
drawings at left). The ice breaks off 
cleanly, washes away in the air stream 
The operating cycle is completely 
automatic 

You'll find B.F.Goodrich De -Icers 
on the wings of most multi-engine 
executive airplanes flying today. Busi 
nessmen know they can depend on 
them to meet tight schedules—at any 
time of year—in any kind of weather 
BFG De-Icers are simply cemented on 

without stretching or mechanical 
attachments. As a result, they fit 
smoother, are easier to maintain and 


B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 


have a much longer service life. 


Installed in sections along the wings, 
the different sections operate alternately 
and symmetrically about the fuselage 
to minimize disturbance of the airflow 
The inflation sequence is controlled by 
either a centrally located distributor 
valve or by solenoid-operated valves 
located in the wings adjacent to the 
De-lIcer air inlets. 


B.F Goodrich De-Icers can be ordered 
as Original equipment on planes of the 
type shown above—the Beechcraft DSO, 
the Cessna 310 and the Aero Com 
mander. Or they can be installed on 
your present planes by authorized 
B.F.Goodrich Aviation Products 
distributors. 


For low-cost, year-round protection 
against ice, be sure to “winterize” your 
wings and empennage with De-Icers 
by B.F.Goodrich — inventors of the 
pneumatic De-Icer and leaders in the 
field since 1928. Write today for free 
De-Icer data sheet AD-301. 


Tires Wheels Brakes Heated Rubber 
De-icers inflatable seals «+ Fuel cells 
Pressure Sealing Zippers « Rivnuts « Avtrim 
Adhesives « Hose and rubber accessories 
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EDITORIAL 


Once again it is the fading time of vear when it 1s 
ippropriate to take a final backward glance at the pre 
vious 12 tumultuous months before facing the tasks of 
tomorrow 

Ihe vear 1957 has been a roller coaster of financial, 
emotional and technical peaks and valleys for aviation 
It was a vear in which the smug dream of indefinite 
U.S. superiority in technical weapons development was 
finally shattered by the Sovict ICBM and the Sputniks. 
It was a vear in which the patterns of the past began to 
crumble and the outline of the future began to form 
Aviation’s next year will be filled with the struggle over 
the issues, domestic and international as well as mili 
tary and commercial, spawned in 1957 

This vear is one in which the list of culprits who 
should be assessed for blame would undoubtedly be 
more appropriate and run much longer than our annual 
apportionment of laurels for achievement. But it ts 
achievement we wish to emphasize, and here are the 
people and organizations who made major contributions 
in 1957 
¢ McDonnell Aircraft Corp., Pratt & Whitney Aircraft 
and USAF Major Adrian Drew for combining to bring 
the world speed record back to the U.S. with the F-IO1A 
and its 1,207 mph. performance at Edwards AFB 


¢ Douglas Aircraft Corp.’s missile division at Culver 
City, Calif., for bringing the Thor intermediate range 
ballistic missile literally from paper to production as a 
complete weapon system in 1957, 


@Neil McElroy for taking over the Department of 
Defense when it was committed to a policy of expendi 
ture slicing, production stretchouts, indifference to basic 
research and complacency about the Soviet challenge 
and courageously reversing most of these trends, proving 
himself a man of vision, courage and decision. 


¢ Dr. James Harold Doolittle for his ceaseless, untiring 
and often unsung efforts to fight for his country’s needs 
in research and development of new weapons and for 
creation of the airpower in being required for adequate 
national defense 

* Bell Helicopter Corp., Verto] Aircraft Corp. and the 
Sikorsky Division of United Aircraft Corp. for bringing 
to the flight test stage gas turbine powered helicopters 
and opening the era of that machine's greatest utility 
¢ Ryan Acronautical Co. for proving in flight with its 
X-13 Vertiplane the feasibility of jet powered vertical 
rising and landing aircraft and opening another door 
on the future. 

© Vice President Richard Nixon and Sen. Styles Bridges, 
distinguished Republicans, for the courage to face 
squarely the issues posed by the Soviet challenge in sci 
ence and new weapons and turning the cry for necessary 
action in this country into a bi-partisan effort 


¢ United Air Lines for its improvement in passenger 
service and drive toward the top of the domestic au 
line heap 
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Laurels for 1957 


¢ Congressman John Moss for his tenacious and intelh 
gent fight against the perpetrators of secrecy im govern 
ment and policies that deny the American publi the 
right to know how its government is executing 1t 
mandates 


@ Lockheed Aircraft Corp. for getting its Plectra turbo 
prop transport prototype ito the au everal weeks ahead 
of schedule and flving its Jetstar executive transport 


e Carter Burgess for his determined drive to get Tran 
World Air Lines back into a profitable and competitive 
spot both dome stically and internationally 


¢Sen. Lyndon Johnson and his committee counsel 
Edward Weisl, for thei vigorous, scrupulously fain and 
exceedingly informative conduct of the Senate mvest: 
gation into the U.S. position im mulitary airpower and 


new weapon development 


© Bocing Airplane Co. for rolling out and flying its first 
production line version of the 707 jet transport 


Maj. Gen. Amo H. Luchmann for new vigor 
and direction into a badly sagging Au Force publi 
information program 


¢ Convair Division of General Dynamics Corp. for the 
flight test program that made ity Fort Worth Division 
B-58 Hustler the first bomber in the world to surpa 


Mach 2 


AC Spark Plug Division of General Motors Corp. for 
its development of the Thor IRBM inertial guidance 
system successfully demonstrated by flight test at Cape 
Canaveral, Fla 


e Kastern and Western Airlines for openmg nonstop 
service to Mexico by U.S. flag carners 


e Gen. Thomas Power, new chicf of Strategic Air Com 
mand, for moving vigorously to augment SAC’s manned 
aircraft striking force with mussile uch as the Bell 
Rascal, Northrop Snark and preparing to tram ballistic 
missile groups 


© Edward P. Curtis for lis excellent blueprint for soly 
ing the knotty civil aviation problems posed by the jet 
age and the final report of his group while he served 
as special aviation facilities planning adviser to President 
kisenhower 


eCivil Acronautics Board for shong through the Gor 
dian knot that has previously defeated all attempts to 
really solve the increasingly acute airspace problem 
CAB’s assumption of its legal respon ibility for airspace 
allocation was the first step toward a genuime solution 
of this problem 


e USAF’s Air Research and Development Command 
for its scientific foresight in pushing research amed at 
laying a foundation for a U.S. space program and for 
its courage im sticking to this goal despite active di 
couragement by the Department of Defers 

—Robert Hotz 


13 


WW 
a 
ry 


TITANIUM PROGRESS IN FLIGHT 
Modern materials extend the performance potential of today’s aircraft. And titanium 
is one of the star performers— especially titanium alloy sheet. Rem-Cru engineers, in 


co-operation with the aircraft industry, developed the techniques which bring airframe 


manufacturers titanium alloy sheet, and other mill forms, of high quality in carload lots. 


Write Dept. AW-12 for the 
REM- CRU Rem-Cru Review—a free 


World's Most Versatiie Metal periodical presenting the 


latest data on titanium. 


MIDLAND, PENNSYLVANIA 
Sales Offices: 6033 East Bandini Boulevard, Los Angeles 22, California « 4501 W. Cortland Street, Chicago 39, Illinois + 405 Lexington Avenue, New York 17, N. Y. 
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WHO'S WHERE 


In the Front Office 


Gwilym A. Price, board chairman, West 


inghouse Electric Corp Pittsburgh, Pa 
Mark W. Cresap, Jr. succeeds Mr. Price a 
president. Also BE. V. Huggins, executive 
commuttee Chairman and vice president, and 
John K. Hodnette, executive vice president 

Kk. A. Bellande, vice chairman of the 
board, the Garrett Corp Lo Angeles 

R. T. Silberm, president, Kin Tel Divi 
ion, Cohu Electronics, In San 
Calit 

John N. Rodgers, director, Au Transport 
Division, Defense An ‘Tran portation Ad 
ministration, | S. Department of Com 
merce, Washington, D. ¢ 

Andrew W. Duncan, director, sinall busi 
rie policy, Office of the Assistant Se tary 
of Detense upply ind jogisti Depart 


ment of Defense, Washington, 


Honors and Elections 


The Institute of the Acronautical Science 


has elected the followimg vice preside 


rt 


for 1955: Neil Burgess, Manager, J79 proj 


ect, General Electric Co.; Gen. B. W. 


law, vice president and director, Thomy 


mot 


Products, In L.. Kugene Root, vice presi 


dent and general manager, Lockheed M 
Systems Divison; H. Guyford Stever, a 
nautical engineering professor and assoc 
ce ili I S hol ot 
R. Dixon Speas, wiation onsult 
R. Dixon Speas Associate has been cle 
treasurer 

John H. Clemson, vice president of | 
World Airlines, has been appomted an 


ike 
ro 
rate 
iy’ 
mt 
ted 


id 


er to the Defense Air ‘Transportation 


Administration, U.S. Department of Com 
merce, On temporary assignment 
Jan. | 

Patrick Haggerty, executive vice presi 
dent of Texas Instruments, has been clected 
i fellow of the Institute of Radio Engineer: 
“for leadership in the advancement of the 
emiconductor mdustry 
Changes 

Dr. George F. Mechlin, Jr., director of 
idvanced systems engimeermg for Polan 
Sunnyvale Division, Westinghouse Electn 
Corp., Pittsburgh, Pa 

Col. Leonard Harman (USAT. ret 
has yomed the staff of the aucraft nuclear 
propulsion department, General 
Cs Cincinnati, Ohio 

Capt. Charles BF. Trescott (USN, ret 
manufacturmg manager, Zenith Plastics Co 
(sardena, Calif 

Fred S. Miller, managersolid propellant 
produ tion ind J B. Cowen, manag 
manufacturing, solid rocket plant, A t 


General Corp., Sacramento, ¢ ilif 


Bertram Mintz, technical representative 
earch and development (Dayton, Ohv 


Marq uwdt Aircraft Co., Van Nuys, Ca 
Gerald R. Sauer, manager, Sage po 
house operation Radio Corporation 
America, Topsham Ma 
Werner K. Gengelbach, assistant man 
f Air Force missiles projects, Aerop! 
Development Corp., Santa Barbara, ¢ 
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INDUSTRY OBSERVER 


P Thor mtermediate range ballistic missile production scheme at Dougla 
Aircraft Co.'s Santa Monica Division accommodates parallel assembly line 
in relatively small width of factory area, imdicating the possibility of fast 


expansion for stepped up production 


P Pratt & Whitney Aircraft is proposing a new, more powerful version of its 
5,700 eshp. 134 turboprop powerplant to the Air Force. Designated the 
P12G-6, the new engine would also have better high altitude characteristics 
and other improvements. Engine is intended primarily tor latest models of 
Douglas’ C-133 cargo transport. 


PArnny's Jupiter IRBM reportedly wall require a new fucl antisloshing 
baffle design as well as mayor changes im auframe design before it can be 


placed into actual production 


P Wright Air Development Center personnel have recently completed a 
three-week tour of the U.S. to investigate the status of projects related to 
astronautics. Aim is to reorient WADC thinking so that it can blend its 
activities into the progress being made by industry in this feld 


© Douglas Aircraft Co. may invest as much as S10 millon to begin and 
accelerate various projects in the field of space travel and related proyect 


> North American Aviation’s Rocketdyne Division has not vet received 
additional orders for its 165,000 Ib. thrust liquid propellant engines although 
Air Force Thor and Army Jupiter intermediate range ballistic missiles, both 
of which use this powerplant, have been ordered into production 


Air Force has receiwed ipproximateh propo ils for moon shots and 
space tr vel from vanous imdusti md wathin the 
last few months, a number of them since Russia Sputmk | 


P Joint proposal to Airways Modernization Board by Sperry Rand, Radio 
Corp. of America and Airborme Instruments Laboratory tor design of semi 
automatic trafhe control data processing system, is reportedly one of the 
top contenders in the AMB competition. An announcement by the board 
on its choice of contractor is expected shortly. 


© lrogress on Polaris flect ballistic missile which ha nerated so much 
Navy enthusiasm includ development of a guida tom contain 
extremely fast gyroscopes and small cnough to b cd om Polan In 
crtial system grew out of work by Dr. Draper at Nlassachusetts Dostitute 


of ‘Technology which has been sponsored by Na md Ai borce 


Navy's success with the U. S. Compass Island (.AG-153) navigation 
research ship, commissioned only a year ago (AW Dee. 10, 1956, p. 25), 
has put it two years ahead of its goal in navigation accuracy. Ship is capable 
of automatic photoclectric star tracking in daylight, gyroscope measurement 
of latitude and accurate measurement of speed over ground; uses Ship 
Inertial Navigation System. Work is an important part of Polaris fleet 
ballistic missile program 


P Air borce 1 harply trimming its onginal plans for procurement of the 


Lockheed b-104. Cutback in onginal program for | vill is felt 
most by ‘Tactical Air Command which had planned to equip a meunibe 

ot upenornt fighter wing with the b-l04 Now USAT planner i 

LAC will have not very man upenonty fight my 


© Production of advanced version of shipborme Convair Terrier anti-aircraft 
missile has been held down considerably by budget limitations below what 
Navy's Bureau of Ordnance had wanted. Progress on Navy's Tartar anti 
aircraft missile also has suffered several months’ delay because of limitation 
on Fiscal 19558 funds. 


P Soviets have incorporated mine laying equipment on almost ever hip 
ind submarine built since World War Il U.S. Na the 
threat one of it top priority pt yblems, Close behind detection and dest 
tion of Russia W-odd submarine Na which i TL 
considers itself ahead of Russian sub fleet im tect qui but necds mor 
of every type of anti submarine equipmcnt and nintormcasy 
hip 
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PNEUMATIC CONTROL 


WHICH COMBINE FUNCTIONS 


For the giant Douglas C-133, Janitrol pneumatic valves 
and regulators reliably control high-pressure air. Five dif- 
ferent models were produced for this aircraft alone. 

Behind Janitrol’s impressive record in aircraft pneumatics 
is an engineering group of adequate size and experience to 
quickly design, or redesign the control you need. Manu- 
facturing routinely involves extreme aircraft tolerances, 
machining and assembly by instrument makers, and the 
ability to do something new. 

The Janitrol engineering representative nearest you will 
be happy to furnish a proposal for combining function to 
save weight and space on your new control. 

Janitrol Aircraft Division, Surface Combustion Corpo- 
ration, Columbus 16, Ohio 
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pneumatic controls « duct couplings & supports « heat exchangers 
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Bureaucracy Pyramid 


Pentagon bureaucracy at work: Office of Perkins 
McGuire, Assistant Secretary of Defense for Supply and 
Logistics, now has a staff of more than 250 people. The 
job is to overlook the armed forces in the areas of pro 
curement, production, supply and transportation By 
ontrast, the ofiice of Dudley C. Sharp, Assistant Secre 
tury of the Ai Force for Materiel, ha 6 persons 
enrolled, including the USAF panel of the Armed Forces 
Board of Contract Appeals. Sharp is in charge of | SAI 
spending—the biggest procurement budget in America 


Soviet De-Emphasis 


Latest Russian cde emphasis of armed might (sce page 
19) came from Soviet Communist Party Chief Nikita 
Khrushchev, who hinted that NATO countries’ declara 
tion against the use of force plus the “development of 
science and engineering in our country” lead to 
reduction in Russia’s military service 

Moscow Radio quoted a Khrushchev spec h to the 
Ukraimian Republic's Suprenn Sovict m which he said 
Russia’s Supreme Sovict had asked the government to 
study “a further reduction maimtaming (the services) 
it a level fully insuring the interests of the countrs 
defense.” In addition to NATO declaration the 
broadcast said, scientific and enginecring progr was 
being considered because it “enables us to do this with a 
smaller expenditure of means so that the means and 
manpower thus released could be channeled to peaceful 


construction.” 


CAB Ethics 


A report by the Senate Government Operation Sub 
committee dealing with an alleged “leak” from Civil 
Acronautics Board of the award of a New York-Miamui 
route to Northeast Airlines is now being circulated 
among subcommittee members for approy al 

At hearings last May, Raymond Sawver, then associ 
ate director of CAB’s International Division, protested 
testimony by Laurence Henderson, sales representative 
of Fairchild Airplane and Engine Co., indicating that 
Sawver was the source of the leak (AW May 13, p. 43) 
Sawver is now assigned to the International Cooperation 
Administration in Addis Ababa, Ethiopia 

Sen, Henry Jackson (D.-Wash.), chairman of | the 
Government Operations Subcommiuttes which conducted 
the hearings, plans to push legislation establishing 
criminal penalties for both CAB employes who leak con 
fidential information and for individuals who attempt to 
“pressure” Board members. ‘The measure which Jackson 
introduced late in the last session, is pending before the 
Judiciary Committee 


Embarrassing Skeleton? 


Airlines have obviously taken to heart a suggestion 
by Civil Aeronautics Board member Louis J. Hector 
that more details on financing requirements for jet 
transports is essential before the CAB can establish the 
need for a fare increase. General Passenger Fare Investi 
gation, now im recess for the holiday has been di 
tinguished by a parade of top Wall Strect bankers and 
brokers testifving on the unattractive financial charactes 
of the airlines from an investor's point of view 


Washington Roundup 


One banker expressed his views on airline stocks 
during the hearngs by saving he wouldn't touch them 
with a 10 foot pol While such testimony may con 
tribute to a favorable board decision on a tare mecrease 
is Hector tacitly said it might, it hasn't made any new 
frends among investor When the time comes tor 
large equity financing to cover the purchase of jet 
equipment virline may find them dismal testimony 
hacked by full Wall Street agreement an embarrassing 
skeleton in the cupboard 


Turn to Congress 


Meanwhile, some domestic airlines are proposing that 
the industry turn to Congress for a fare merease and a 
way out of its present financial dithculty, pomting out 
that a decision im the General Passenger bare lnvestiga 
tion is almost a vear away 

Other airlines oppose any such move on the grounds 
that Congress would shy away from such legislation 
More important, they feel that rate regulation hould 
remain with the Civil Aeronautics Board 


Airlift Hearings 


House Government Operations Subcommittee on the 
Military headed by Rep, Chet Holfield (1)Calt.) plan 
hearings on Defense Department urhift program 
prompth ifter the reconvening of Congr probably 
beginning Jan.-8, Among other aspects, the subcom 
mittee will go into USAT new proposal to have com 
mercial airlines operate five of Military Au 
‘Transport Service m the Atlantic area and five im the 
Pacific area as direct arms of MATS. The airlines want 
to lease the aircraft from MATS and use them for 
commercial as well as military trafhy 

Several other committee are interested in the 
airlift situation, Senate Approprations Commnittes ha 
asked Defense Department to submit a report: by Jan 
15 on the portion of nulitary trafic beng handled by 
commercial airline The committee proposed that 
MATS should channel 40 of its passenger ind 20° 
of its cargo trafic to commercial lin \ special sub 
committee of Senate Commerce Conmsiuttes headed by 
Sen. Mike "Monron D.-Ohkla i is making un 


investigation 


French Bilateral 


Breaking off of U.S.-French bilateral talks in Washing 
ton shortly before Christmas does not necessanly mean 
the State De partment ha tiffened tand agamst 
French demand There are strong midi ons that State 
is willing to give the French au rights to Los Angeles 
but would like to receive son thing mm return 

The French, on the other hand, are in no mood for 
trading, even to the point of making munor concession 

The Krench demanded a route to the U.S. West Coast 
at the time Pan American World Airy md Tran 
World Airlines were getting set to begin Polar service 
from the U.S. to Pari The French said the present 
U.S -brench bilateral agreement did not suthorize i 
Polar route, but they would permit | mers to land 
providing Air France also received a Polar route. Talb 
will resume late in January or carly February after nego 
tiators have had an opportunity to discu the matter 


with their respective government Washington staff 
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McElroy May Take Second Jupiter Look 


Defense decision to produce Thor and Jupiter may 
be altered, result in abandonment of Army IRBM. 


By Claude Witze 


Washington—There is a strong possi 
bility that Defense Secretary Neil I 
Meklroy will take a “second look’ at 
his decision to produce both the Army 
Jupiter and USAF-Douglas Thor im 
termediate range ballistic missiles 

Informed observers see these factors 

favoring reconsideration of the program 
NATO “summit” meeting at Paris 
reached a decision to accept U. S$ 
built intermediate range ballistic mis 
in principle only, leaving the 
final decision to the individual coun 
trices 
¢ Cost of developing duplicate produc 
tion line and ground equipment for 
Jupiter is substantial, ‘Two-thirds of 
the cost of an IRBM > weapon system 
is mvested im ground equipment 
@ Inspection of missiles, equipment and 
facilities at the Army Ballistic Missile 
Agency, Huntsville, the Chrysler 
Corp. plant in Warren, Mich., and at 
the Douglas plant im California has 
demonstrated that the Air Force project 
is at least a year ahead of Jupiter 
Prototype of the ‘Thor passed its De 
clopment Engineermg Inspection with 
case, manned at the site by Strategic 
Air Command crew 
¢ Increasing pressure for replacement 
of Willham M. Holaday, director of 
guided missiles, who is held mainly 
responsible for the decision to produce 
both missiles. Holaday’s appearance 
before the Senate Preparedness Sub- 
committee (AW Dee, 23, p. 20) has 
created fairly wide dissatisfaction with 
his handling of a key Pentagon post. 
Successful Thor firing trom Cape 
Canaveral, Vla., on Dee. 19. ‘This 
demonstration is described in authori- 
tative circles as the first fully complete 
and successful firing of a ballistic mis 
sile in U.S. history. It was a test of 
ill components, completely itegrated. 
It flew its prescribed course and landed 
in the preselected impact area 


Supplemental Funds 


On his return from the Pans NATO 
meeting, Defense Secretary Mek 
mnounced he is about to ask Congress 
for $1 billion “for missiles and other 
things” as a supplementary appropri- 
ation the current fiscal year It 
was estimated earher that at least $100 
million would be needed to get the 
Thor-Jupiter program moving to meet 
the promused date of deliveries to Great 
Britain and other European allies betore 
the end of calendar 1955 


Actually, the “shotgun wedding” of 
the two missiles took place despite 
near-violent protests from the Air Force 
It was viewed at the time as a move 
made less for pure military considera 
tions than political ones. The an 
nouncement on the eve of the Paris 
conference made it possible for the 
U. S. to seck agreement on the use 
of IRBMs at the meeting 

Now it is assumed that the “heat 
is off" because of the mevitable delays 
that will follow in’ reaching missile 
agreements with individual nations. In 
addition, many U. S. alles have mis 
givings about the wisdom of letting 
their territory be used for U. S. missile 
bases, and there are ho signs that the 
resistance will be alleviated 


IRBM Tour 


On top of this, more facts are coming 
to light about the tour of IRBM facili 
tics undertaken three weeks ago by 
USAF Secretary James Douglas 
(AW Dec. 16, p. 27) Douglas was 
accompanied by Holaday, Army Secre 
tary Wilber M. Brucker and his two 
top USAF production experts, Lt. Gen. 
Clarence §. Irvine and Brig. Gen. W 
Austin Davis. 


In contrast to the workable Thor 
model demonstrated at the Douglas 
ayant, the Huntsville Arsenal did not 
a on hand any ground cquipment 
for Jupiter 

The production prototype had not 
been completed 

Douglas was able to demonstrate that 
Thor is air transportable. The missile 
and necessary ground equipment can be 
loaded in C-124 or C-133 aircraft. ‘he 
Army has not designed any equipment 
to make Jupiter mobile by aircraft, con 
centrating on future ability te move th 
weapon on the ground. 


Ready Crews 


In contrast with the uniformed Stra 
tegic Air Command crew prepared to 
man the Thor, Douglas and his inspec 
tion party found no USAF personnel 
ready to use the Jupiter. At the outset, 
the Army proposed that its own sold 
iers, experienced with the Redstone 
missile, should take charge of the Jupi 
ter for as much as four vears, later turn 
ing it over to Air Force personnel. ‘The 
Air Force has rejected this suggestion, 
insisting that its own SAC crews must 
handle the weapon from the beginning 

Another strong feature of the Thor 
also demonstrated to the Pentagon visi 
tors, is the fast reaction capability of 
the weapon on the launching pad 

Almost entirely because of improved 


Transporter Spots Polaris on Launch Pad 


Trans-Erector is designed to transport Navy Polaris ballistic missile and position 47-ft. mis 
sile on launching pad. Trailer, delivered to Lockheed Missile Systems Division by Locomo- 
tion Engineering Inc., is about 60 ft. long, 9 ft. wide, 84 ft. high, weighs about 54,000 Ib. 
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WS-LIOA Order 


Washington—USAF last week awarded 
North American Aviation Inc. a con- 
tract for development of the WS-LLOA 
Mach 3 chemical bomber designed as a 
replacement for the Boeing B-52 inter 
continental jet now being delivered to 
the Strategic Air Command 

Both North American and Boeing 
\irplane Co. were competing for the 
contract. Designated the WS-LIOA, the 
aircraft will be powered by a new engine 
under development by the General Elec 
tric Co. 

No dollar value was announced for 
the North American contract. The cur 
rent Air Force budget for Fiscal 1958 
included an allocation of about $90 
million for work on the aircraft and the 


cngine 


ound handling equipment, a ‘Thor 
quadron could) fire its first missile 
nee the order is given, about two and 

half times faster than a Jupiter 
quadron 

kor a full squadron of 15 missile 
it is estimated that the Thor unit would 
be on target ten times faster than it 
Jupiter counterpart if they both receive 
the firing order at the same instant 

Thor, on the launching pad, will be 
cadv 24 hours a day with not mor 


than 15 min needed for countdown 


Germans Evaluating 
U.S. Planes in Flight 


Los Angeles—West German team 


iluating interceptor ind fighter 
bombers for mayor re equipment of the 
new Luftwaffe (AW Dec. | p. 27) 1 
xpected to omple te m-flight cvalua 


tion of all available aircraft before the 
nd of 19 

hinal flight test was made on the 
wkheed about Dec. 16. Team 
headed by Lt. Col AJbert Werner 
(Chict lactical Vechmical Require 
nts, German Defense Ministry, flew 
Grumman in a compara 
tive evaluation 

blight tests produced a crop of ru 
mors m bourope that the Germans had 


made a final choiwe, but most mformed 


observers beheve the situation reported 
Week still stands and that 
th vill be me hoice befor pring 


leam, which arnmved im U.S. last 
week, approximately one month ahead 
of schedule vas. to visit: bor 
llight Lest Center at Edwards ALB 
Calif Aircraft peciti illy mentioned 
the bF-lO4A and FIIF-II but 
Germany also is interested Convan 
b-l024 and F-l06A, North American 
1-100D and F-11001 Northrop N-1561 
md Republic b-105A 
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Moscow—Lag between launchings of 
Sputmk and Sputnik may indi 
cate Russian concern over the degre 
to which earher launchings have alerted 
U.S. to the Soviet technological propa 
ganda threat. Sputmk | was launched 
on Oct. 4 and the Il on Nov. 7 

There are other indications that Ru 
underestimated U.S. response and 
now 1 attempting to de empha we hes 
relatwe scientific and military strength 
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Urges Effort 


Alexander Nesmevano president. of 
the Soviet Academy of Science told 
the Supreme Soviet parliament last 
veck that great effort will be needed 
to put Russian science ahead of science 
m the ULS 

It would be most harmful 
warned, “to overestimate our screntihe 
chicvement Nesmevanoy nd Ru 
Should emulate the ULS. scence 
told the Supreme Soviet the ULS 
puts money into scientific research at 

much greater rate than Russia 

Possibly with greatly renewed US 
cmphasis on science in mind, Nesima 
mov crtized antiquated equipment 


useless expenditures and duplication im 
Russian scientific work and pointed out 
that the $4.55 billion carmarked in the 
new budget for development proict 
is only JO more than Russia pent 
in 195 ud the annual imerease 
in the U.S. is veal 


Nesmevano 
the expenditure for equipment m 19 
totaled 00 rubles p crentist) Gat 
four to the U.S. dollar cru ay 
1954 Ik ilse ud S 
firms turn 10 to 1 of their profit 
back mto research work and obs od 
that the vould not do s« if it w i't 


proht ible 


‘240,000 Scientists’ 


Phe academ hief also found 
things to sav about Sovict 
ud Russia ha in army of O00 


ilso complained that 


cientist now na raduating {) 
techmicians and specuilists a vea 

The effect of the incl 

cincit of thre SSE 


i ery great and the United Stat i 
ha to it thre 
USSR. in certain pect 


ne 


Sputmks demonstrate not only Ru 
im rocket technique 
but also to thr great progr the 
realm of mechan 
hemusts radio techmaque and auto 
nation nd 


rie told thre Supr ne Sovict 


U.S. Reaction to Sputnik Threat 
May Have Spurred Soviet Caution 


new long-range 
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New Soviet Bomber 


Moscow —Red Star 


Leation, reported 


Soviet Army pub 


week that the 


Russians have successtully test flown a 
bomber 
aircraft “colossal the 


Red Star article said it has flown higher 


other aucraft of 


may be a follow 


on to the Bison intercontinental bomber 


Week last July 5S 
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two powerplants 
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Britain's Second SR.53 
Makes First Flight 
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AIA Estimates Industry Sales 
Were $11.5 Billion in 1957 


W ashington—Aircraft Industries Assn. 
estimates that 1957 sales for the avia 
tion industry were $11.5 billion, up 
from $9.5 billion in 1956 despite a slash 
of 100,000 in employment and wide 
pread contract cancellations 

bor the coming year, AIA president 
Orval RK. Cook anticipates the indus 
try will roll up sales of more than $10 
billion By the end of the year, he 
ays, deliveries of guided missiles will 
account for more than 35% of the 
total military business 

AIA expects employment wall cen 
tinue to decline, going well below 
900,000 and that some plants will 
he closed. Present total employment 
i approximately 845,000. At the same 
time, there will be new facilities pro 
vided, particularly for research and de 
clopment and production of newer 


ty pes weapons 


Backlog $14.4 Billion 


Backlog of unfilled orders at the end 
of the third quarter of 1957 was $14.4 
billion, compared with $15.4 bilhon 
for the same period of 1956. A vear 
from now, AIA predicts, at least half 
of the military backlog will be in of 
ders for guided missiles 

In an annual summary of the imdus 
try situation, Cook calls 1957 “the 
most extraordinary im the history of 
the aircraft manufacturing industry.” 

Clearly referrmg to the financial 
crisis of last summer, which culminated 
ina limitation on the amount of mone 
USAF would pay on cach contract 
vgardless of delivery schedules, Cook 
ays ALA member compames antics 
pated a gradual decline 

The financial ersis, however, turned 


Avionic Sales 


Washington—Electronic Industries 
Assn. says military procurement in 1957 
accounted for half of the industry's sales. 

Total defense deliveries accounted for 
$3.5 billion of the years $7 billion in 
sules, Military sales are expected to in- 
crease in 1958 

Dr. W. R. G. Baker, EIA president, 
predicts that electronic instruments alone 
will provide control and communication 
for space ships and satellites 

Vraditional radio and television sales 
in 1957 accounted for only 21°06 of the 
industry's total. Baker said this business 
has not declined, but military and com- 
mercial sales have been expanding more 


rapidly, 


the gradual decline into a near-panic 
that was stopped only when Russia vis 
ually demonstrated its technological su 
periority with Sputmiks I and II and 
reversed some of the administration’s 
financial policies 

Before the Soviet launching of its 
atellites, the Defense Department or 
dered contract stretchouts, program can 
cellations, limits on overtime, lower 
progress payments. ‘These cut employ 
ment, closed some plants and slashed 
expenses. Meanwhile, the industry was 
asked, at least by its biggest customer, 
the Air Force, to finance more of its 
own work 


Policy Reversal 


The policy reversals followed public 
reaction to the Russian successes. By 
the end of the vear, many of the x 
strictions had been removed, missile 
and space projects were being accel 
erated and there was strong likelihood 
that more money would be made 
available 

Cook made it clear that the lag was 
not due to aircraft industry failures 
He pointed out that there are 43 an 
nounced mussile projects under devel 
opment or in production and that AIA 
member companies have mayor roles in 
the program 

The AIA surveys points out that there 
is no relation between the 1957 record 
sales figures and production of military 
urcraft. Delivenes to the Army, Navy 
and USAF declined from 6,800 units 
in 1956 to slightly more than 5,000 in 
1957. On the other hand, in addition 
to the missile output, commercial sales 
for the first time topped $2 billion, up 
more than $500 milhon from the pre 
\ious year, 


Inflation Ups Cost 


Inflation was blamed for part of the 
changes. Index of aircraft materials 
averaged 152 as compared with 109.2 
in 1950. Average hourly carnings were 
$2.36 as compared with $2.27 in 1956 
Ihe average work week was down from 
42.1 to 40.5 hours in the vear 

Other figures from the AIA report 
@ Dollar value of commercial deliveries 
went up in 1957 to $725 million, from 
$454 million in 1956. Airlines bought 
325 plane 5, compared with 206 in 1956 
© Value of utility aircraft deliveries will 
be about $100 million, the same as 
1956 The number of units will be 
down to 6,200, compared with 6,778 
in 1956 
@ Ratio of earnings to sales is expected 
to suffer from unusual changes in mili 
tary programs. For the first nine 


months, sales were $4.9 billion, com 
pared with $3.5 billion for the same 
period of 1956. Earnings increased 
from $112.6 million to $120.1 million 
in the same period. Rate of earnings 
to sales dropped from 2.9% to 2.4% 
e Unfilled orders for jet and turboprop 
transports went up. There were 505 
units, valued at $2.8 billion on th 
books last Oct. 31. Total transport 
backlog at that time was 695 units, 
compared with 878 for the same period 
in 1956. 

@ Average employment for the year was 
880,000, up from the 1956 average of 
$14,000. There was a high of over 
900,000 in the first six months of the 
vear but it has been declining since 
© Average weekly earnings in 1957 were 
$97, up from the 1956 average of 
$95.57. Total AIA pavroll cost for the 
vear will be more than $5 billion, not 
including payrolls of suppliers, subcon 
tractors and vendors 


Ratio of Earnings 


Cook estimates that the ratio of 
carnings to sales will continue to slid 
in 1958. High level of sales will con 
tinue because of increased deliveries of 
missiles and commercial transport air 
craft 

Military business will depend to a 
large degree on congressional reaction 
to the news from Russia and the public 
reaction to Soviet advances. Current 
close scrutiny of the nation’s defense 
posture continues the state of industn 
uncertainty. 


Science Data Center 
Proposed by Stanford 


Stanford Research Institute has pro 
posed to the government establishment 
of an information processing facility 
comparable to the Soviet All Union In 
stitute of Scientific and ‘Technical In 
formation 

Stanford savs that such a_ facility 
could in effect increase this country’s 
force of creative scientists and engi 
neers by 25% simply through time 
saved in laborious literature searching, 
plus the unknown but possibly greater 
saving realized by reducing duplication 
of research effort 

Failure to comprehend the seriou 
ness of the information handling prob 
lem will increasingly entangle our tech 
nological society with unread literature 
and unused knowledge, the research 
facility says 

The program proposed by Stanford 
would consist of two steps 
¢ Interim phase. Because of the exist 
ing Sovict military threat, an immediate 
effort should be made using conven 
tional survey techniques to define the 
scope of present technical information 
processing activity in this country. For 


AVIATION WEEK, December 30, 1957 


20 


this phase, there is neither the time 
nor need for a profound systems-analysis 
of information processing operations. A 
valid statement of the size and general 
nature of the requirement will suffice 

Krom the survey data, the amount 
and kind of demand that exists for col 
k ction, translation, abstracting, codifica 
tion, storage and dissemination must 
be determined. With this information, 
the first national technical information 
center can be established on a stopgap 
basi 

The initial operation will be awk 
ward and inefficient, and the use of 
essentially manual techniques will re 
quire a great many peopl 
¢ Final phase. Once steps are under 
way to meet the immediate challenge, a 
general attack enlisting the skills of 
manv branches of science must be made 
upon the ultimate problem 

The contributions — of psychology, 
library science, linguistics, semantics, 
lexicography, clectronics and informa 
tion theory will provide the basic un 
derstanding of the component parts of 
the problem. The techniques of systems 
analysis and operations research may be 
used to correlate these various parts and 
to define the characteristics of the com 
plete system 

This final system must be based upon 
a knowledge of the learning process 
and problem-solving mechanisms of hu 
mans, machine translation and codifica 
tion of languages, memory and data 
processing systems, remote reading and 
punting cquipment plus information 
patterns and inquiry characteristics for 
cataloging of assembled data 

Development of the ultimate system 
is bevond the capacity of any one or 
ganization anywhere, Stanford savs. It 
will require the participation of many 
teams from industry, universities, 
scarch institutes and government lab 
oratories 

Ihe Sovict Institute, founded in 
1952, now is staffed by more than 2,300 
translators who are backed by mor 
than 20,000 scientists and engineers 
who act as part time translators and 
ibstractors. The function of the In 
stitute is to accumulate the publi hed 
technical literature of the world (som 


New C-133A Contract 

Received by Douglas 

Santa Monica, Calif.—Douglas Air 
craft Co. has received an additional $40 
million order for production of — the 
C-133A turboprop cargo transport from 
USAF’s Air Materiel Command 

The new contract for the cargo plane 
which can be modified to transport Atlas 
and litan intercontinental ballistic mis 


siles, will extend production of the air 
craft into 1961. 
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10,000 journals from 80 countries 
process it and make available the in 
formation it contains in the most use 
ful form possible 

Ihe Institute is sufficiently success 
ful so that prominent American scien 
tists have said that the best way to find 
out what American science is doing is 
to read the Russian literature. It is 
painfully apparent, Stanford says, that 
no comparable facility exists the 
Western world 


Aviation Week Reports 
Editorial Changes 


Iwo major appointments on Avi 
ATION Week's editorial staff were an 
nounced last week effective Jan. | 
1958. Wilham Gregory will become 
managing editor and Michacl Yaftce will 
join the engimecring staff specializing in 
missiles and astronautics 


W. H. GREGORY 


Gregory has been an associate editor 
of Aviation Week in New York since 
early 1956. He learned to fly in civil 
ian lightplanes in 1942 and won his 
Navy pilot's wings at ( orpus Christi 
in 1943. He served as a carrics 
based fighter-bomber pilot in the Pa 
cific in three major invasion Campaign 
He flew Vought Corsair 
Grumman 6h Helleat He is stall we 
tive in the Naval reserve (,regor wa 
graduate of the Creighton Universit 
journalism school at Omaha, Neb., and 


came to AVIATION Week from fi cal 
is a reporter and desk man on the Kan 
as City Star. Previously, he had worked 


on other daily newspapers in Colorado 
ind lowa 

Yaffee comes to AVIATION Week from 
the Amencan Rocket Socety where he 
has been managing editor of its two 
technical journals, Jet Propulsion and 
Astronaut Yaftee studied at the Um 
ersitics of Chicago, New Mexico and 
Rome, Italy, and has a bachelor ck 


gree itl che il chigincenng 


MICHAEL YAFFEE 


After completing education 
Yaffce worked at the U.S. Anny Pica 
tinny Arsenal’s high explosive depart 
ment and the Turbine Division of Gen 
eral Electric Co. Yaffee was an associate 
editor of Chemical Weel \icCiraw 
Hall publication, for four vears befor 
jamming the Amerncan Rocket Society as 
managing editor Jet Propul ion 
When the society began publi hing at 
second magazine Astronautics early thas 
vear, Yaffce also served as its managing 
editor 


Leduc 0.22 Prototype 
Burns During Takeoff 


Paris—Single existing prototype of the 
French Leduc © 
was virtually destroved last week when 
fire broke out during takeoff at the 
Istre lest Center 

lest Pilot Jean Sarrail managed to 
brake the interceptor using drag 


interceptor 


chute but mayor portion of the an 
craft were destroved by fire Ihe pilot 
iped without 

Leduc interceptor primar Powel 
plant i rannet though mol 
Snecma Atar turboyet is unstalled 
within the aucraft for use durnng the 
low peed portion of it operation 
Protot first How mm December 1956 
md had made 140 flaehts over the past 
car despite long penods of grounding 
for modification 

Accident pl Ibably means all de clop 
ment work on the Leduc rannet project 
will now to a halt This be 
cause the government several month 
my 6canceled th mid Leduc pr itv 


ce pute the fact it was nearl 


1950) recenth began to withdraw thi 


le the iti cle clopin iit 


had been lost 
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Marine HR2S-1 helicopters land on board U.S.S. Valley Forge in first operational maneuvers aboard a carrier in which the twin-engine 
Sikorsky aircraft have taken part. HR2S crews prac ticed takoffs aud landings on cruise from New River, S. C., to Guantanamo Bay, 
Cuba. HMR(M) 461, the first Marine squadron to receive the HR2S, took them aboard the carrier. 
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MOONEY MARK 22 light twin, scheduled to come on the market in 1960, will sell for less than $30,000 


Projected price now is $27,500 


Airframe of prototype is basically that of single engine Mark 20 with streamlined nose and large dorsal fin, not shown in drawing above 
Prototype has two Lycoming 150 hp. engines but production model probably will have 180 hp. powerplants. Current plans call for 35 
gal. tip tanks and 15 gal. tanks in the rear of each nacelle, but center of gravity requirements may change this layout 


Light Twin Heads Mooney Growth Plans 


By Craig Lewis 


Aircraft 
urcraft and 


Kerrville, ‘Texas—\oone 
Co. is expanding its line of 
technique mia 
share of the in 


adopting new sales 
drive to 
creasingh competitive market for light 
business aircraft 

Nlooney compl ted its 


mcrease its 


first mul 
hon sales vear im the fiscal period end 
ing October 31, and the 
turned a $94,000 profit on that record 
Sales are expected tom irly 
1958. ‘These are the aircraft 
in effort to m 


COM pan 


volume 
doubl inl 
Mooney will market im 
crease its share of the 
craft market 

e Mark 20A—More powerful compan 
ion to the standard Mark 20. It 1s 
cquipped with a 180-hp Lycoming en 
gine and will be available carly thi 
@ Mark 22, a light twin version of the 
Mark 20, is now in the prototype stage 
and 1s ready for the 
market two vears from now 


executive au 


scheduled to be 


Light Twin Details 


Norman Hoffman 
vice president and 
that sales volume wall 
in 1955. To back up this 
Hoffman is 


itly expanded sales program 


Moonev's execu 
director of 
ales, predict 

organizing a 
And to 
keep its salesmen in aircraft, Mooney 
plans to triple production rates by next 


prediction, 


When it comes market earh 
in 1960, the Mark 22 will be the biggest 
aircraft in the Mooney stable, although 
the change over the Mark 20 1 


on the 
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in performance than in size. Mooney 
expects to sell its new heght twin for 
less than $30,000, and right 
price Is probabl: cheduled to be m 
the neighborhood of $27,500. ‘The 
sentially a Mark 20 with 
prototype is a Mark 
20 airframe with two Lycoming 150-hp 
Nose of — the 
streamlined and a large dorsal fin ha 
tability. Proto 
first flight 


now the 


hight twin as ¢ 
two ‘The 
cngmes fusclage 1 
been added to prove 


type will probably make it 


in March 
Control Change 


Only other major change in the au 
Mark 20 fuel 
giving the lamunated 
strength Som 
cece iv to a 


frame as removal of the 
tanks in the wing 
greater 


spruce wing 


changes in controls are 
commodate the new powerplant mad 
to make the 


vertical 


it mav be necessary rudder 


larger, although the tabilizes 
1s expected to remain the a 
the standard Mark 20 fin 
Moone. plan to give the Mark 

a range of 1,000 mi. Current plan 
call for 35-gal. tip tanks and a 15 gal 
tank in the rear of nacelle but 
center of gravity 


ich 
determination of 
quirements wall effect final fuel tank 
arrangement 

Mark 22 will have 
it least 200 mph md rate of 
range of 1,500 fpm. Gro 
3,150 Ib. Although the 
twin prototype is powered with 150-hp 
production Mark 22 wall 
Hott 


will bn very 


cruise spewed of 
chinb 
will be in the 


weight will be 


engines, the 
lip cngime 


Mark 


probably hi i\¢ 


man beheves the 


ittractive to the 
who wants to at 
safety of 
economical operation and 
as great at 


flving an 
executive 
mph with the 
He also cite 
i pree tag under 


two 


operator 
i marked 
over the 
Mark 
md the new power 


traction for corporat 
Demonstration flaght on the 
OA prototy pe 


ment im performance 


i ©.360 


pl mit ram 


engine im the 
peed fron the 
to the mpl 
difference between the 

hghtly larger au 


Onl 


two 


mph 
external 
arcraft oa 
the Mark 

Narh OA will have a rate of clhinb 
of 1,200 (ro weight wall be 
thre mic as the Mark 20's 2,450 Ib 
Range are about 
the the 


CAA Certification 


Mark 20A 
its Civil Acronauti 
tittcation program 
Nlark models to 
off the line and be available a 
i ompleted 
by next month 

will 
OA and the 
there vill bn 
vill want to stick to the | 

the «antane it 
widel i lable than 91 


coop 


md other performance 


Nlark 20. 


prototype urrentlhy an 
Administration 
Noon 


produ tion 


probabil 


ition | 


that 


thee 
Lheory 

of operator 

0 hp. engin 

becuus 

more 

required by the | hip. 

ratio of \As and Mark 

the prods tion line wall be determined 

ifter a ile 


pattern by evident 
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Ixact price for the Mark 20A has not 
been set, but it will cost between $1,000 
and $1,200 more than the $13,750 
Mark 20. A number of relatively minor 
changes have been made in the Mark 
20 to give the 1955 model more sales 
appeal. ‘These new features will also be 
on the Mark 20A. New Mark 20 has 
4 Shocks+nounted instrument panel, and 
the rear seat has been moved back two 
inches to provide more leg room for 
passengers. New paint has also been 
added 

An access panel has been added on 
the left side of the fuselage behind the 
cabin for casy inspection and mainte 
nance of powerpacks and other equip 
ment for clectronic systems. ‘The an 
plane also has a new 33 amp. battery 
und 35 amp. generator to handle heavier 
ricdio equipment 


Stable Production 


Mooney'’s $1 million sales year rep 
resents an upturn m company fortunes 
after some lean vears loffman and 
President Hal Rachal took over man 
agement of the company in 1954. De 
velopment of the Mark 20 was com 
pleted and sales have been growing cach 
year since 1955, although a series of 
reverses kept the company’s financial 
picture pretty dark until the 1957 fiscal 
year. Production rate is now stabilized 
at one airplane every three working 
davs, but this will be stepped up to 
one every two days this spring, and by 
summer the assembly line is scheduled 
to produce an airplane every day 

Mooney produced about 90 airplanes 
in the last fiscal vear and sold over a 
hundred. ‘The extra aircraft came from 
a backlog that had piled up, but the 
company has worked this down to the 
pot where it now has only the nor- 
mal backlog of eight to ten aircraft on 
hand. Expansion of production facili 
tics has been planned several steps to 
accommodate higher volume and new 
aircraft, A separate building for metal 
working has been built, and a new 
building will be constructed to handle 
painting functions 

In the present production facility, a 
second floor will be extended over the 
assembly area to provide more assem 
bly room on ground floor, When the 
Mark 22 goes into production, or when 
Mark 20 production exceeds two a day, 
Mooney will build long sheds for as- 
sembly work only, and the present 
building will be used for sub-assembly 
working 

lo provide the sales organization to 
merchandise Mooney's new aircraft, 
Norman Hoffman has spent the past 
vear building a sales program practically 
from the ground up. During 1957, sales 
manager R. S. Martin was hired, and 
two sales representatives were appointed 
to cover the U. S. on a regional basis. 

Sales rep W. R. Mullin operates out 
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of Midland, ‘Tex. and covers the coun- 
try from the plains states out to the 
West Coast. J. Miller covers the mid 
west and the Great Lakes region. Both 
travel extensively, giving dealers and 
distributors factory sales help and 
recruiting new dealers to handle the 
Mooney aircraft. 

Mooney has 35 dealers and distrib- 
utors in the U. S. and has distributors 
in South America, Australia, Europe, 
South Africa, Mexico and Canada, Ex- 
port sales ar currently 8-10% of total 
volume. A third sales representative will 
be added to the organization when 
William Wyatt finishes his training. 
Wyatt recently made two attempts to 
fly nonstop between Galveston, ‘Tex. 
and Rome in a Mark 20. He turned 
back on the first flight, but he and his 
overloaded Mark 20 flew 4,957 mi. on 
the second flight before ditching off the 
coast of Spain 

When he ditched, due to bad weather 
and icing conditions, Wyatt had been 
in the air 37 hours and still had enough 
fuel to reach Rome After ditching, 
the Mark 20 floated casily without the 
aid of the extra tanks in the cabin, and 
it was towed ashore by a fishing boat. 


New Sales Programs 
In addition to its new sales organiza 
tion, the company 1s introducing two 
new sales programs ina drive to enlarge 
ficld sales efforts and make its aircraft 
available to more business operators. 
First of these is a new sales repre 


sentative program designed to supple 
ment efforts of dealers and distributors 
lixed base operators and other organi 
zations which can’t take on full-time 
Mooney sales responsibilities will be 
commissioned as sales agents to do con 
tact work. 

These sales representatives will co- 
operate with the dealers in their areas, 
working for a recommended commis 
sion of 10% of gross profit. Dealers 
are expected to recruit the sales repre 
sentatives in their areas, make flight 
demonstrations, handle trade-ins and 
help sales representative close his deal 
Hoffman predicts that Mooney will have 
500 sales representatives commissioned 
within six months. 

Second program is a co-op plan for 
getting businessmen into the Mark 20 
if they can't afford to buy one. Under 
this plan, dealers will sign up business 
executives for membership fee of $200 
a vear and dues are $15 a month. These 
members will be able to fly a_ fully 
equipped Mark 20 for $10 an hour, 
compared with normal hourly rate of the 
Mark 20 of $20. The manufacturer 
figures that under this plan, it would 
cost a member nine cents a mile to 
travel even if be only flies 100 hours a 
vear. Estimating operating cost and in 
come for dealers on the basis of a 
minimum of ten members each averag 
ing 60 hours a year, Mooney figures a 
dealer could make a profit of $5.16 per 
fiving hour for each aircraft on the 
basis of 600 hours flown per year. 


Renegoliators Ordered Industry 
To Refund $33.6 Million in °57 


Washington—Renegotiation Board in 
biscal 1957 found eight U. S. airframe 
manufacturers holding $33.6 million 
in excess profit on renegotiable sales of 
$3,865,000,000. All of the refund 
orders have been appealed to the tax 
court 

The Board's determinations were re 
leased in its annual report last week 
without identifying the companies in 
volved report ippeared in the 
midst of signs that the new Congress, 
convening next month, will face a 
heated demand for review of the Re- 
negotiation Act 

Critics, stimulated to a great degree 
by experiences of the aircraft industry, 
are calling for re-examination of the 
law. Major change sought will be a 
firm formula for determining whether 
or not profits are excessive 

Spurring interest at this time is the 
fast transition now under way from 
manned aircraft to guided missiles. A 
USAF contract expert pointed out to 
Aviation Weex that the military serv- 
ices, buying conventional aircraft tor 


40 years, have almost no experience 
with missile production contracts, 

In general, this movement into a new 
field will complicate the job of cost 
estimating and tend to make the De 
fense Department more conservative 
in its attitude toward the second Zuecss 
provided by the Renegotiation Act. 


Industry Protests 


Despite leud protests from industry, 
it is not expected that government 
procurement officials will lend support 
to any drastic change in the situation 

On the other hand, it is recognized 
that more weight must be given to the 
virtues of the fixed-price-with-incentive 
contract. In this case, USAF has been 
working away from the cost-plus-fixed 
fee arrangement. Contractors are being 
encouraged to sign incentive-type deals 
with the assurance that they will be re 
warded for good performance 

William M. Allen, president of Boe- 
ing Airplane Co., says claims against 
his company by the Renegotiation 
Board would take back carnings al 
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ready given as an incentive tor supe- 
nor performance 

We were able,” Allen says, “to pro- 
duce at less than estimated cost at 
great savings to the Government. 

‘A large part of the amount the com 
pany received for achieving a better 
than anticipated result is now re 
claimed by the government under the 


5 
Renegotiation Act 


Halts Incentive 


I submit that there is no surer way 
to kill incentive than to have one 
branch of the government offer a con- 
tractor increased carnings for superior 
performance and then have another 
branch of the government take these 
carmings away several years later.” 

Allen called for amendment or 
peal of the law, charging that it i 


harmful to our security 


Rep. Wilham Hess, (Rep 
ranking minority member of the House 
Armed Services Committee, says he 
does not believe the Renegotiation Act 
was intended to reclaim earnings that 
were given as a reward for substan- 
tial cost reductions 

Hess also cites the long delay—as 
much as four vears—in redetermination 
proceedings. He savs the criticisms call 
for careful study and indicates that he 
will press for action im the new con 
gressional yeal 

The Board's annual report makes it 
clear that the aircraft mdustry is a 
prime target in renegotiation actions 

During the fiscal vear ended June 30, 
there were 395 determinations of ex 
cessive profits. Of these, 337 resulted 
in bilateral agreements between the 
Board and the contractor; the other 55 
in unilateral orders that money be 1 


funded. Kaght of these orders were 
given to aircraft Companies 

The airframe companies were found 
to have 67° of the excess profits with 
the other 33% split among the 50 
orders given to firms outside the au 
frame imdustry. In dollar value, the 
$33.6 muilhon demanded from cight 
aircraft companies Compares with $16 
million sought from 50 companies im 
other fields 


Target of Criticism 


There is some feeling in the Penta 
gon that recent criticism of the Board 
is the result not of the law itself but of 
the wav it ow currently bemg ad 
ministered, ‘There are charges that the 
Board is mit-picking, that it puts too 
much weight ona company s net worth 
ind that it too seldom par ittention 
to an outstanding production job 


SIKORSKY $-62, shown here in artist's conception, has flying boat hull, turbine engine. It uses many 5-55 components 


Sikorsky’s New S-62 to Use S-55 Parts 


Stratford, Conn.—Gas turbine pow 
cred helicopter with a fiving boat hull 
ind using proven, long-life parts from 
the S-55 1s under construction — by 
Sikorsky Aurcraft Division of United 
Aircraft Corp. and will make its first 
flight in the spring of 1955 

The new helicopter, designated the 
S-62, uses all rotor blades, main and 
tul rotor heads, main, intermediate 
ind tail gear boxes, shafting, tail rotor 
pylons and portions of the flight con 
trol and hydraulic systems from the 
5-55. Incorporating these assemblies 
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with a long service life into the $-62 1 
a major step toward reducing the part 
replacement cost which is the mayor 
expenditure in the cost of operating 
rotary wing aircraft 

General Electnic 155 gas turbine 
powerplant is primarily responsible for 
the great performance advantage that 
the $-62 will have over the 8-55. The 
S-62 will be 700 Ib. lighter than the 
older 8-55 and will have a 700 Ib 
greater payload under all flight condi 
tions. The S-62 will also have 230 
more horsepower available for high 


iltitude and hot weather fleht and ful 
power will be available up to 17 OO0 ff 

Ihe flving boat hull of the S¢ 
vill cluninate the need for emergen 
flotation gear and will be an additirona 
performance boon to commercial Oper 
itor Roll and pit h stabulit om the 
vater 1 pro ided b flout 
ine placed forward iwav from the 
watertight fusclage 

Conhguration lar to the 
AW Dec. 23 p ] The twin engin 
S-61 is a Na project designated the 
HSS 
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President's Claim on Re-Entry 
Apparently Based on Single Shot 


Washington—President Eisenhower's 
claim in his Nov, 7 “chins-up” speech 
that Army had solved the re-entry prob 
lem (AW Nov. 25, p. 25) apparently 
was based on only one successful test 
firing of a scale model, according to 
testimony by Maj. Gen. John B. 
Medaris, commander of the Army Bal 
listic Missile Center, before the Sen 
ute Preparedness Investigation Subcom 

Highly publicized 
vchicle which traveled some 3,000 mi 
1 year ago did not contain a scaled 
down Jupiter nose cone, Medaris said. 

Only two flights did carry test nose 
and only one of these was re 
covered, It was the one displayed in 
the President's office during the Noy. 7 
telecast 

“(There were) two re-entry flights in 
the head configuration, nose cone con 
figuration, both intended for recovery,” 
Medaris said. “The first was not re 
covered. It was outside the area wher 
recovery had been fully prepared for 
due to deviation in the direction when 
it finally took off with the last three 
stages 

“And, although we knew it lived 
md came through and got into the 
water in good shape, nobody could get 
to it in time to Actually, 
we believe the sharks got the balloon, 


vw 


Jupiter C test 


Cones, 


recover tt 


as a matter of fact, because a number 
of them we found around the second 
one when we got to that.” 

Second test “fully satisfied conditions 
of the initial test for the re-entry solu- 
tion which we had believed would 
work in connection with the Jupiter 


Employment Decline 

Washington—Full impact of defense 
spending ceilings on aircraft industry em- 
ployment finally is being reflected in 
government statistics. ‘Total drop from 
the peak last April to the end of October 
was 61,100, according to preliminary Bu- 
reau of Labor Statistics figures. 

Total for April was 909,100—an all- 
time high that put the aircraft and parts 
field well ahead as the country’s largest 
manufacturing industry. Preliminary to- 
tal for October was 848,000. This was 
a drop of 19,500 from the previous 
month 

Production employes declined 52,200, 
from the April level of 601,600 to 549,- 
400 in October. Average weekly earnings 
declined $3.28 a week, from $99.12 last 
April to $95.84 in October. Average 
work week declined from 42 hours to 
40.1. Average hourly earnings rose from 
$2.36 in April to $2.39 in October, ac- 


cording to the Bureau. 


pivgram,”” Maj. Gen. Medaris said. 

“In view of the fact that we wer 
shortly going to fly full-scale Jupiter 
nose cones with this re-entry protec 
tion, we could see no further purpose 
in the re-entry test program, so the 
balance of it was joel and the hard 
ware was put on the shelf.” 

This “hardware’—a number of Jupi 
ter C test vehicles—now will be used in 
Army’s satellite launching program. 


Navy Orders F8U-2 
To Go Into Production 


Chance Vought Aircraft will produce 
the F8U-2 and continue production of 
the F8U-1 Crusader under $200 mil 
lion Navy contract. 

The F8U-2 will be equipped with 
the new Pratt & Whitney J57-P16 en 
gine. Additionally, the FSU-2 will have 
an improved fire control system and 
greater radar capabilities. It will carry 


the infrared homing Sidewinder missile > 


mounted externally, as the FSU-1 does, 
along with cannon and 2.75 rockets 

In configuration, the FSU-2. will 
closely resemble the original Crusader 
but will have two fixed low aspect ratio 
ventral fins mounted under the tail sec 
tion and two afterburner  airscoops 
mounted on the tail cone above the 
slab horizontal tail. 

Like the FSU-1, the new Crusader 
will retain the variable position wing 
The new radar equipment in the FS5U-2 
is scheduled to be incorporated in the 


hSU-1. 


NOSE CONE recovery system developed by Cook Electric Co. was contained in nose cone of Army Jupiter C IRBM launched from 
Air Force Missile Test Center, Florida, in August. Recovery system is designed to decelerate the nose cone to 100 fps., support it 
in water for up to 48 hrs, and provide means for locating nose cone im Atlantic Ocean test area, Cook system, the company said, is 
designed to perform these functions by causing nose cone to glow, expel a parachute and eject and inflate a balloon (left), eject and 
explode bombs, emit radio signals, light a flashing beacon, mark landing and spread shark repellent to facilitate recovery (right). 
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First Production 
Boeing 707 Makes 


Initial Flight 


WEEK, December 30, 


Boeing 707 Stratoliner became the first U.S. production jet trans 
port to fly when it took off from Renton, Wash., Municipal Airport 
and flew five miles to Bocing Field at Seattle, The flight was limited 
to seven minutes because of unfavorable weather 

Piloting the aircraft was A. M. Johnson, Boeing chict of flight test 
Copilot was Senior lest Pilot J. R. Gannett and flight engineer was 
Senior Test Pilot Layne. Visible in the photographs are the 
sound suppressors (AW Dec, 16, p. 79) fitted to the Pratt & Whitney 
J57 turbojet engines. Boeing currently has 162 orders for 707 from 14 
airlines 

The second production 707 is nearing completion at the Boeing 
plant at Renton, Wearing the colors of Pan American Airways, it ts 


scheduled to be moved out of the factory carly in: 1955 


~ 
~ 
7 ~ 


EQUIPMENT surrounding Pan American Boeing 707 


TRA 


model represents items needed on ramp during initial operations. Some differences 


will appear in actual hardware. In picture at right, items clockwise from nose to tail left side, are tow tug, power unit, galley truck, bag- 
gage truck, air conditioning truck, fuel truck, baggage truck, galley truck. In left picture, items clockwise from tail to nose right side, 
are toilet service truck, self-propelled loading stairs, fuel truck, start cart, water service truck, loading stairs. 


Flexibility Governs PanAm Jet Planning 


Present outlook is for assignment of Pan American’s 


first Boeing 707-1215 


By Glenn Garrison 


\\ orld 


prac 


New York—Pan American 
\irways is getting down to the 
tical details of this country’s first 
mercial jet flights, which the 
expects to operate New York In 
ternational Airport late next year 
While the not vet 


plete ly firm 


com 
from 
decision 1s com 
present plans call for as 
ignment of Pan American's first jets 
to the Athintic Division for transathanti 
operation. Six Boemg 707-1215 in 
volved in the first phase of the delivery 

cle, which will cover about one vear 


Operating Questions 


Some 


question marks 
most jets at 
levels are still) officially 
But imitial operations prob 
ably will be handled as follows 
Departures will leave from the air 
port's ramshackle old terminal building, 
now supplemented by the new $30 mil 
hon International Arrival and Airline 
Wing Buildings (AW Dee. 21, p. SI). 
Depending on Port of New York Au 
thority approval, the jets will start then 
engines at the gate and taxi out. Other 
wise, they will be towed across the ramp 
and taxi out from there 
Arrivals requiring federal clearance 
will come into the International Arrival 
Building under their own power, if the 
Port Authority permits, or will be towed 
the final few hundred feet to thei gates 
\lost of these planes will taxi, after un 


operational 
ut Idlewild, where 
prese 


le 
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for transatlantic operation. 


loading, to Pan American's hangar for 
ervicing 
Completion of the airline SS 


terminal at 


mul 
hon individual passenges 
Idlewild (AW Apnil 22, p. 117 
scheduled for March, 1959, wall end all 
operations from the old terminal build 
Jets will taxi in, be from 
Pan American 
Combination of — present 
ind new 
development will be used im handling 


now 


ng towed 


gates in the terminal 
ground 
item under 


equip nt How 


the jets, which pose some unique prob 
lems in this department 

Pan American would like to taxt in 
and out of the present terminal during 
initial Operations, Ran 
dall W. Kirk, manager of ground opera 
tions for the Atlantic Division. he au 
line shares with Trans World Airlines 
a wooden frame finger which extends 
out from the terminal building, with 
the farthest gate position about 300 ft 
from the maim building. The finger ts 
not soundproof or blastproof, but with 
the few jet schedules involved in initial 
operation, Kirk believes careful monitor 
ing of cach flight wall present interfer 
ence with other ramp operations. Only 
the outboard gate would be used for jets 

If the Port Authority doesn’t agree, 
departing jets will be towed across the 
ramp, wait there for air trathe control 
clearance, and then fire up and taxi out 
Same alternatives, of course, apply to 
jets coming in to the gate position 

Procedure at the arrival building may 
depend on which gates are available 


according to 


to the jets. Kirk feels that the gates 
farthest from the building would be 
suitable for operation without towing 
\gain, actual use will depend on what 
the Port Authority decides 


Ramp Approach 


When the Pan American terminal 
comes imto use, present plans call for 
a Straight-in taxi procedure, There ar 
no fingers in the proposed building, 


features an umbrella-like canti 
with a 110-ft. overhang 
round its circular structure Accord 
ing to Kirk, the jets will be practicalh 
coasting at low thes 
straight in under the overhang to thei 
blast 


coming 


which 


icver roof 


powe! 1S Cone 


gates. Thus no serious noise or 


problems should be involved 
in, although the roof precludes engin 
start and taxi out at higher power 1 
So towing will be 
sary on departure. 

\ major question mark im ground op 
crations 1s the amount of silencing that 
will be required in maimtenance areas 
Kirk told Aviation Week. Degree of 
silencing needed, and when and wher 
it will have to be used, is not vet clear 

Pan American is now running audio 
metric tests on its ramp and mainte 
nance personnel so checks can be made 
of possible noise effect on hearing. ‘The 
airline plans to use car plugs and hel 
mets for protection of these peopl 

Many items of ground equipment 
now in use will serve the initial jet 
phase, Kirk pointed out. Examples arc 
sclf-propelled loading steps, several units 
of which Pan American now 
Idlewild; and some tugs which will suf 
fice in hangar areas. But new items will 


quirements neces 


uses at 
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be required, among them: 
© Bigger tractors for towing. They will 
provide higher draw-bar pull than cur 
rent types. Pan American plans to 
order by Jan. 1 a light duty tractor of 
15,000 Tb. pull and a heavy duty tractor 
with 24,000 Ib. pull 
@ Special external power units. Unlike 
piston planes, jets will require a source 
of external power for basic needs like 
radios and lights whenever engines ar 
shut down. Such power will be required 
on even a short tow away from. the 
terminal building. The airline plans to 
use 10 kva. power packs carried on the 
tugs for such purposes. For 
heavy duty requirements, as during serv 
icing of aircraft, a 60 kva. self-propelled 
diesel unit will be 
During servicing, galley equipment 
will be pre-heated, with ovens turned 
on before engines are started. More 
than 12 kva. of power will be used by 
the galley equipment, Kirk said. Pan 
American plans to install additional 
galley units rather than increase the size 
Boeimngs will 
installed at 


towing 


used 


of present equipme nt 
four galley 

two locations im pairs 

@ Engine starters. Pan American ts ce 

veloping a start cart using 3,600 Ib 
regulated pressure storage bottles. Pro 
totvpe of the start cart has been built 
and is now in Seattle for testing on a 
Pan American 707. ‘The 
rejected the proposed gas turbine type 
of engine starter, Kirk said, as too noisy 
and expensive 

@ Fueling. Hydrant fucling will be pro 
vided at Pan American's terminal, but 
trucks initially for such 
fuel serving as may be required at the 
ramp of the old terminal. The airline 
has few quick turnaround or transit 
flights at Idlewild, so most fueling can 
it off-ramp 


contam units, 


airline has 


must be used 


be done at the hangar or 


parking areas 


Runway Lengths 


Runways at all mamline 
served in the first phase of Pan Amen 
can’s jet operation will be adequate, 
Kirk said, As far as Idlewild 1s 
cerned, Pan American has been assured 
by the Port Authority that whatever 
necessary will be to provide an 
idequate runway for the small Bocing 
will 


terminals 


con 


don 


which the airline estimates need 
9.500 ft. for takeoff at a gros 
238,000 Ib. ‘This is) without 
reversers, Which the airline hopes 
be in use for initial operations 
typical flight 
of 32,700 Ib 


ind their 


we ight ot 
thrust 
will 


CAaTTICS a pavload 
including 121 passenger 
4700 Ib. of 
cargo. Landing weight is 164,500 Ib 
with 16,000 Ib fuel 
ire based on standard day temperatures 

Pan American may not attempt trans 
itlantic nonstops with its first jets. As 
with present day equipment this will 
requirement in 


baggage and 


of reserve bigures 


depend on load 
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turn based on configuration. The all 
first-elass Stratocruisers flown by the 
airline, for example, now make it cast 
bound to London nonstop about 57% 
of the time, according to Kirk 
Whether the first jets will be used in 
first class service, mixed configuration 
or tourist is still not definite, 


Kirk said. 
Smaller Jets 


The second phase of Pan American's 
jet program, involving 17 Boemg 707 
321s and 21 Douglas DC-Ss, is 
pected to begin around the end of 
1959. The airline 


service 


expects to have 


learned a lot by then from operation 
of the 

A number of question marks remain 
facilitu 
at many points for the second phase 
Kirk said. In the United States, the 
situation will be good if those 
planning expansion carry out theu pro 
Abroad 
exist at 
nnprovement irc =onot 


smaller jets 


as to adequacy of terminal 


urport 


grams however, madequacn 


will several mayor gateway if 
planned and 
carried out 

Hopeful development, according t 
Kirk, us the fact that foreign-flag carner 


have bought jet in 


quantity ik 
terminals should be provided for them 


Late-Year Traffic Trend Decline 
Indicates Profit Drop for 1958 


By L. L. Doty 


Washington—Sudden late-vear slow 
trathe trend 
points to an even deeper profit depr 


down in normal airline 
sion for 1958 than that « Xperience d dus 


ing 1957 when fell to then 
lowest level in seven veat 
Domestic 


carned an 


carming 


trunkline carners this vear 


estimated $25.4 milhon a 
compared with a S57 millon net profit 
reported in 1956. Thi 
drop—slightly more than the 50° de 
forecast last spring by Aviation 
Wrek (AW May 13 
Unless the 
relief in the 
appeal the 
20° cut 
This forecast is based upon im expected 
Most 
ent cconomic 
behind the 


dunng the 


repr ents a 


cling 
p. 

airlines ar pros ided some 
of fare 


industry wall expenence a 


form it 


in net profits durng 1955 
upswing im the general economy 
observers cite the pre 
chict 


howing in trafhie gam 


cession as the reason 
poo! 
past four months of the vear 
However, if the present nuld recession 
without rehef until late 19 


coonmomists are 


continu 
als the 
forecasting, the airline 


more pessimt 


will run into real 


ite 


trouble 
travel market, an in 


\ prolongs ds tight 
ituble 


could 


next vou 
reaction to 
ott force a mumber 
the red im 

dann 
dunng 1957, but 
trathe 
four month 
fear the 
dustry 's histor rowth pattern ma 


headed for 


of 
ti 
tinued to 


clunb 
marked dip in the rate of 
during the last 


observer to 


CTCAM 
leading son 
plateau earh 
1958. If load factor 
will suffer a sever moe available 
scat mal which climbed over | in 
19 will be hiked « 
when at least S4 
added to present flect 

Load factor shich held to an a 
crage ( for the 12 months ending im 
August, reacted sharply to the kidding 
trafhe trends and dipped to a low of 

in November 

Hardest lit in the d 
market boon the 
which thy 
decided aceck 
fic declines ¢ 

Domestye 


1 temporal 
uch ws the case 


drop 


ven higher in 19 
urcraft wall | 


new 


travel 


railroad and bu 
| 


windling 


month ¢ 


ration in the rate of trat 
ident thi cat 
cmpoved 


OPERATING REVENUES 

Passenger 

U. S. Mail 

Express 

Freight 

Other 
Operating Revenues 
Public Service Revenues 
Total Revenues 
Operating Expenses 
Net Operating Income 
Net Profit 


1957 Domestic Trunk Airlines Revenue’ 


(000 OMITTED) 


(* Based on nine months actual, lost three months estimated) 


1956 % INCREASE 
$1,142,201 137 
31,594 77 
18,102 162 
42,172 224 
26,153 252 
1,260,222 137 
2,609 
1,262,631 135 
1,162,231 192 
100,600 —52.7 
$57,712 —560 


1957 
$1,298,684 
34,018 
15,175 
51,631 
32,751 
1,432,259 
1,127 
1,433,386 
1,385,782 
47 604 
$25,373 


Hil 
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Scheduled Airlines’ Estimated Traffic, 1957 


(000 OMITTED) 


TOTAL SCHEDULED AIRLINE 


INDUSTRY 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Express Ton-Miles 
Freight Ton-Miles* 
Revenue Ton-Miles 


DOMESTIC TRUNK 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Express Ton-Miles 
Freight Ton-Miles 
Revenue Ton-Miles 


LOCAL SERVICE 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Express Ton Miles 
Freight Ton-Miles 
Revenue Ton-Miles 


HELICOPTER 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Express Ton-Miles 
Freight Ton-Miles 
Revenue Ton-Miles 


TOTAL DOMESTIC INDUSTRY 


Revenue Passenger-Miles 
U. S. Mail Ton-Miles 
Express Ton-Miles 
Freight Ton-Miles 
Revenue Ton Miles 


INTERNATIONAL 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Cargo Ton-Miles 
Revenue Ton-Miles 


ALASKAN 


Revenue Passenger-Miles 
U. S. Mail Ton-Miles 
Cargo Ton-Miles 
Revenue Ton-Miles 


TERRITORIAL 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Cargo Ton-Miles 
Revenue Ton-Miles 


Revenue Passenger-Miles 
U. Mail Ton-Miles 
Cargo Ton-Miles 
Revenue Ton-Miles 


ALL CARGO 


U. Mail Ton-Miles 
Express Ton-Miles 
Freight Ton-Miles 
Revenue Ton-Miles 


(* Includes cargo [express and 


1957 


31,522,054 
161,720 
47,712 
540,815 
4,063,955 


24,716,465 
97,751 
43,481 

233,352 

2,763,145 


756,511 
1,639 
1,652 
2,153 

79,257 


25,476,396 
99,485 
45,168 

235,520 
2,842,881 


5,804,202 
57,408 

124,790 

825,915 


TOTAL INTERNATIONAL & OVERSEAS 


6,045,658 
60,137 

133,747 

869,017 


2,098 
2,544 
171,548 
352,057 


1956 


27,615,179 
152,503 
52,666 
451,178 
3,547,352 


21,643,141 
91,686 
49,711 

190,595 
2,452,469 


633,224 
1,570 
1,687 
1,624 

66,534 


22,277,936 
93,347 
51,432 

192,226 
2,519,280 


5,116,448 
55,153 
109,225 
728,423 


136,920 
2,372 
7,944 

44,696 


83,875 
62 
1,475 
8,779 


5,337,243 
57,587 
118,644 
781,898 


1,569 
1,234 
140,308 
246,174 


freight] of Alaskan, inter 


% INCREASE 


14.1 
6.0 
—94 
19.9 
146 


14.2 
66 
—12.5 
22.4 
12.7 


19.5 
44 
—2.1 
32.6 
19.1 


77 
44 
29 

114.3 

72.9 


44 
66 
—12.2 
22.5 
128 


13.4 

41 
14.3 
13.4 


10.9 
12.2 


33.7 
106.2 
22.3 
43.0 


and overseas airlines.) 


30 


pared to 1956, Largest increases were 
made by the helicopter lines with a 
73% rise in revenue ton-miles and local 
service carriers with a 19% increase 
lrunk lines showed a 12.7% increase 

The profit squeeze, which first be- 
came evident in 1956, is due primarily 
to mounting expenses estimated to be 
19% higher in 1957 than in 1956. Op 
crating revenues climbed an estimated 
13.7% in the same period. The year 
profits failed to climb over the $30 
million mark was in 1949 when the 
domestic carriers carned a net income 
of $13.4 million 


Passenger-Mile Increase 


Revenue passenger-miles of domestic 
trunklines were up an estimated 14.2% 
in 1957 over the previous year. This 
compares favorably with the 14.1% in- 
crease recorded in 1956. 

Lhe rate of increase, however, dipped 
abruptly in September when revenuc 
passenger-miles rose only 10% over the 
same month in 1956 and only 7% in 
October over October, 1956. A 10% 
increase was reported in November and, 
although it is still too carly to make 
an accurate estimate of December's 
activities, an Aviarion surves 
indicates the normal rate of climb in 
revenue passenger-miles has not been 
restored 

If the present trend continues, it is 
possible the airlines will experience an 
8-10% traffic increase for the year 1958, 
with a slightly less percentage increase 
during the first quarter of the year, to 
give the carriers a slow start in strength- 
cning profit margins. Average traffic 
gain between 1951 and 1956 was 16%. 

Ihe problem will be intensified 
throughout the vear because of the grim 
outlook for anv curtailment of ex 
penses. Fuel costs are up about 15% 
and labor can be expected to start a 
new round of demands for more fringe 
benefits and higher wage levels. 1958 
could be the vear unions will make 
their first bids for a 36 hour week. 


Traffic Competition 


Competition for traffic on major 
routes will become keener, and ex- 
penses resulting from such new 
methods as clectronic ticketing and 
reservation techniques to meet the com- 
petitive challenge can be expected to 
rise. Automation will not reduce the 
labor force 

Advertising budgets are not likely to 
suffer during 1958 unless the carriers’ 
financial condition becomes critical 
Promotional dollars will be watched 
carefully. 

Of great concern to airline execu 
tives secking means of raising capital 
is the sharp decline in airline common 
stock prices—a direct result of the 
profit pinch. Market value of airline 
stocks plummeted from about $600 
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million as of June 25 to aporoximatels 
$433 million as of Dec. 19. Since 
the industry is planning equity sales 
totaling some $400 million during the 
next few years, the decline means air 
lines will be forced to raise an amount 
of equity capital almost equal to thei 
net assets less depreciation. 


Investors Wary 


Investors are shying away from air 
line stocks and the low rate of return 
of most stocks together with erratic 
dividend programs will probably hold 
airline stocks close to their present low 
market price level through most of 
1958. As a result, any earlier plans 
at equity financing probably will be 
postponed beyond 1958 

When stock book value is higher 
than market price—now true of airline 
stocks—issuance of additional shares 
means a further reduction in book valuc 
and a deeper cut into carmings per 
share. However. both book value and 
carnings tend to climb im equity fie 
nancing when the ratio of book valuc 
to market value is favorable, since it 
takes fewer additional shares to raise 
the desired amount of capital 

At present, it does not appear likely 
that anv domestic trunkline carner m 
1958 will be forced to follow Capital 
Airlines’ action in requesting a return 
to subsidy (AW Nov. I], p 39 

Although the Civil Acronautics 
Board is not expected to react sympa 
thetically to the petition, bankers will 
watch the proceedings carefully. Most 
bankers will admit that the airline in 
dustry’s present credit standing 1s as 
high as it is because of the protection 
against loan default implicit in subsidy 
clauses of the Civil Aeronautics Act of 
1938 


Freight Gains 


\ir freight gained substantially in 
1957 and, although freight ton-miles 
experienced 1 slowdown in October 
similar to the passenger trafhe drop, 
prospects for increased activities in the 
freight field next vear seem good 

Both United and American have 
expanded their all-cargo schedules and 
will strengthen their positions in_ the 
cargo field with an increased promo 
tional effort in 1955 to help expand 
the market. Generally, the scheduled 
airline industry showed a gain of 19.9 
in freight ton-muiles during 1957 as com 
pared with 1956. Fiving Tiger Line ts 
cstimating a 52% im gross revenues in 
1957 over 1956 

Widening use of air freight by dis 
tributors is indicated by the 32.6% in 
crease in freight ton-miles registered 
by the local service carriers. This 
marked increase suggests that shipper 
ie turning to the airlines for direct 
point-to-poimt air cargo service to ind 
from smaller communities that are en 
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joving new industrial output as a result 
of a recent trend toward dispersal of 
manufacturing facilities 


Local Service Increase 


The 19.5% climb in revenue passen 
ger-miles on local service carriers also 
suggests greater use by travelers of the 
“feeder” type of service in leu of con 
necting bus or train service. However, 
most local service airhne heads warn 
that subsidy-free operations cannot be 
expected until the money-losing DC-3 
is retired from scheduled service 

As to traffic, local service carners can 
expect an increase durmg 1958 simular 
to that experienced in 1957 despite the 
expected slow-down in domestic trunk 
line trafic flow. It is now apparent that 
the smaller carriers are in the midst of 
a healthy: growth pattern that should 
offset any general trafic decline 


Biggest job ahead in 1955 1s to dem 
onstrate to the Civil Aeronautics Board 
that a fare imecrease is an essential ck 
ment in the financing of the industry 
jet program and that a postponement 
in the increase of available seat-miles is 
not a healthy means of rescuing dechun 
ing load factors 

It is possible the Board may chal 
lenge the need for more seat-miles 
which will be made available through 
the increased speeds and greater capac 
ity of the turbine powered transport 
at a time when trafhe volume ippears 
to be leveling off. he logic of such a 
challenge may be hard to refute. But 
as one atline official told) Aviation 
Week. “we can't afford to follow a 
Sputmk typ of event im air transporta 
tion to shove the U.S. airline imdustr 
into a second place in international 
operations,” 


CAA Expands Aeronautical Center 
As Air Navigation Program Grows 


By Craig Lewis 


Oklahoma City—Acronautical Center 
is being expanded here to give Civil 
Acronautics Administration the work 
force it will need to handle its burgeon 
ing air navigation facilities program 

In a $13 milhon expansion program 
the CAA Center is getting the facilith 
it must have to train the air traffic con 
trollers, engineers, inspectors and other 
personnel who will be a kev factor in 
the establishment, maintenance and 
operation of the $S10 millon worth of 
au navigation facilities CAA plans to 
build im the next six years 

Construction program here 1s part 
of the generally intensified cffort of 
the CAA over the past two years to pre 
par the nation’s airways to cope with 
present trafie problems and meet the 
coming complexitic of yet operation 

New Acronautical Center is sched 
uled for completion next summer, and 
its director, kred M. Lanter ivs the 
center's training program has been 
planned to provide the work force for 
the various clements of CAA’s airways 
program when it is needed 


Stay in Oklahoma City 


Ihe building program here repre 
sents a decision by CAA to stay im 
centrally-located Oklahoma Cuitv and 
consolidate a number of training, matn 
tenance and housekeeping functions im 
one modern plant 

CAA first opened its Acronautical 
Center here at Will Rogers bield in 
1946 when a number of facilities were 
consolidated in a group of war surplu 
buildings rented from the cit 1 
1954, the agency had expanded into 


128 temporary type structures, and the 
increasing deterioration of these build 
mes called for construction of new 
facilities or a move to a new location 
Conterence with city official pro 
duced a plan to set up a trast which 
would finance new facility mad rent 
them to CAA Ihe Oklahoma Cut 
Airport Trust sold bonds to build the 
center and is renting it to CAA ona 


vear lease with renewal option 


Total Cost 
Cost of the new center is $13.66 


OOO luding hnancing Expense Bond 
will be retired at the end of 25 year 
and CAA wall have the option of 4 
newing it lease at a lower rate Okla 
homa City wall retain owner ship 
When completed the new tacilit 
will include aight new buildings rang 
mg im size from 70 sq. ft. radar an 
tenna laboratory to a 651,000 sq. ft 
warchouse hop building Nctivi 


ti will center around three-stor 
he idquartes biulding which wall house 
administrative general cla 

cafetena and 


About half the trammge work don 
at the acronautical center in facil 
technicians are tramed im the special 
techmique mvolved in the ostallation 
and of navigation 
facilitue Students are tramed in tou 
cours covermg 4 different subyect 
relating to CAA equipment School 


otter ] pondence coum to 
prepare tudents for tramiung the 
tenter and to keep fi ld engineer up 

to dat 
An Navigation aborator 
used an this program 1 the largest of 
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DRAWING of acronautical center, Civil Aeronautics Administration, Oklahoma City, Okla. 


five laboratories at the center, It covers 
69,100 sq. ft. and can be expanded to 
twice this size. This extra room may 
have to be added seon since the pres 
ent student load equals the capacity of 
the laboratory, and next year it is ex- 
pected to be double the present Ca 
pacity 


Laboratory Equipment 


Facilities laboratory uses actual equip 
ment for tramimg. It is designed to 
handle heavy electrical loads, including 
provision for any navigation and landing 
aids that might be developed in_ the 
future 

Instructors in facilities cngineering, 
as well as in other fields, must be re 
cruited from CAA ranks because their 
skills can't be found elsewhere. Out of 
a total work force of 1,200 at the center, 
between 300 and 350 are instructors 
Recruiting of these instructors has been 
difficult because of the general shortage 
of tramed CAA personnel. Often it’s 
difficult to decide whether a man is 
needed worse in the field as an engineer 
or at the center as an instructor 

In the facilities field, as well as in 
other departments at the center, CAA 
trains civil aviation personnel from sey 
foreign countnes through State 
Department programs 

Next heaviest training load is the air 
trafhe controller program. ‘This seg 
ment comprises about 40°% of total stu 
dent force, and 1,900 controllers are 
scheduled for training in the current 
fiscal year. Student load is expected to 
jump to 3,900 in Fiscal 1959. 

Air ‘Traffic Control Laboratory was 
finshed and occupied in September 
The building contains seven classrooms 
equipped with mock control towers and 
air route trafhe control center. These 
areas are also designed with flexible 
power sources to permit adjustments to 
future trafhe control equipment 

lower mockup includes a radar shack 
equipped with radar simulators, and it 
looks out on a mockup of the Will 
Rogers Vield runway layout. A set of 
instruments is provided for a pilot to 
simulate aircraft movements in the area, 
and the lighting is designed to provide 
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all gradations between dawn and dusk. 

ARTC mockup includes standard 
strip-posting and radar facilities. Prob- 
lems are set up in an adjoining room 
which contains instrumentation to send 
signals simulating aircraft movements 
to the traming mockup 

These new traffic control training fa 
cilities will permit CAA to resume its 
former practice of training controllers 
in a ten week course. Because of pres 
ent shortages, controllers get only a 
relatively indoctrination before 
they are sent out to get the bulk of their 
training on the job. This system tends 
to produce variants in control tech 
niques in different parts of the country. 
More extensive training of controllers 
in one spot will improve standardization 
of techniques 

\long with the program of instruc 
tion for new controllers and commu 
nication specialists the Aeronautical 
Center provides training for foreign na 
tionals and gives condensed two week 
courses on basic fundamentals for peo- 
ple from the military services, commer 
cial aviation and other CAA units. 


Safety Inspectors 


lraming of CAA safety inspectors is 
done by the Flight Operations and Air 
worthiness Division. ‘This program cov 
ers indoctrination of new inspectors and 
engineers, standardization training to 
promote umform application of regula- 
tions, qualification of CAA personnel 
in new skills—such as jet flying and re 
fresher training to maintain skills 

bor flight instruction, CAA uses sev 
eral aircraft from small single-engine 
types to C-54s, F-80s and a 1-33. For 
ground training, the department has 
a jet instrument trainer and a Boeing 
Stratocruiser simulator. A Boeing 707 
jet simulator is on order and scheduled 
tor delivery next August. Link trainers 
ure also used 

Che Flight Operations and Airworthi 
uess Laboratory, occupied in Novem 
ber, provides 39,900 sq. ft. of space for 
training in technical aspects of aircraft 
and their systems. Instruction is given 
here im aircraft design, construction 
and maintenance, and in the complexi- 


tics of clectrical-clectronics systems and 
powerplants 

This building houses actual hardware 
used for familiarization. It has a heli 
copter, and piston and turbine engines 
of various types, including the J57 and 
156 engines which will power coming 
airline transports. CAA teaches general 
turbine engine theory here, and officials 
say that several airlines have sent per 
sonnel to take the course and that the 
Carriers plan to pattern their own train 
ing courses after the CAA model 

Flight inspection is another basic 
function at the Acronautical Center, and 
this group occupied its new building 
last July. Here flight crews are trained 
for the flying laboratories which inspect 
the air navigation aids on the federal 
airways. ‘This group provides both ini 
tial and refresher training for CAA and 
Au Force crews 

In the future, an avionics training sec 
tion will be set up to instruct technicians 
working in radio shops on airborne 
clectronic equipment. The flight in 
spection branch must also provide eng) 
neering and overhaul service for the 
clectromic gear used in inspecting air 
wavs facilities 


Data Section 


New building houses a data process 
ing section which takes information 
from recorders after inspection flights 
and checks it to determine whether 
navigation aids inspected are within 
acceptable tolerances. Building also has 
a dust-free room for repair and calibra 
tion of precision electronics gear 

Until recently, Flight Inspection 
used the C-54 and DC-3 for all its in 
spection work. Now, however, the 
group has a Convair 440 in service for 
checking aids at medium altitudes, and 
four more Convairs will go into this 
service. For checking aids at high alti 
tudes, flight inspection now has two 
Martin RB-57A jet aircraft 

Maintenance and operations will be 
unproved with the addition of a therd 
hangar to the two now in service. Ihe 
new hangar will be 297 ft. long, 176 
ft. wide and 42 ft. high, and it will 
provide three floors of shop and office 
in the building which form its sides 

Biggest structure in the aeronautical 
center is the warehouse building which 
will provide 15 acres of storage area 
CAA will operate a central supply depot 
here for all its facilities in the contin 
ental U, S. 

Warchouse building will includ 
shops where navigational facilities will 
be repaired and maintained. A continu 
ous program for modernizing obsolete 
aids will also operate in this area 

A key service of the Facilities Ma 
riel Division here will be packaging of! 
the new navigation aids ordered by 
CAA for expansion and modernization 
of the Federal Airways System. 
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AERONAVES DE MEXICO’S second Bristol Britannia 302 was delivered to Mexico City on Dec. 17, went into scheduled Mexico City 


New York service next day. El Al Isracl, BOAC, have started transatlantic Britannia service. 


Three Airlines Open Britannia Service 


New York—lirst turbine airliner 
ice on the North Atlantic was inaugu 
rated with a Bristol Britannia 312 on 
Dec. 19 by British Overseas Airways 
Corp. ‘Two other airlines now are flying 
the long-range turboprop plane into 
New York. El Al Israel began service 
from ‘Tel Aviv-on Dec, 22, and Acro 
naves de Mexico flew its first Britannia 
schedule from Mexico City on Dec. 18 

BOAC’s London-New York inaugural 
made the 3,750-mi. flight nonstop in 
12 hr. 40 min. with 40° passengers 
aboard. Headwinds of 100 mph. slowed 
the trip, BOAC said. The airline is 
operating an initial round tap a week 
in each direction with the Britannia, 
with scheduled time of 12 hr. west 
bound and 9 hr., 50 min. castbound 
Configuration is 28 de luxe, 24 first 
class seats with berths also availabk 

1} Al made a pre-inaugural nonstop 
proving flight from New York to ‘Tel 
Aviv Dec. 19 in 14 her., 57 min. The 
5,900-mi, flight averaged 394 mph., Fl 
\l reported, with an average tail wind 
of 40 mph. The flight, carrying 40 pas 
sengers, took off with 9,970 gal. of kero 
cne, consumed 31 tons of the fucl, and 
landed at ‘Tel Aviv with 660 gal. m 
reserve, cnough for | hr. and 10 min 
of flying. The Britannia flew at 35,500 
ft. during the last five hours of the trip 

kl Al flew its first scheduled trip 
vith the plane from Tel Aviv to New 
York with stops at Paris and London 
Ihe Israch carner is operating it Bri 
tanmias in mixed service with 66 tourist 
md 1S first class seats. Eastbound 
flights serve London, Paris and Rome 
in addition to Vel Aviv. Initial fre 
quency 1s once weekly in each direction, 
to be increased to two a week in January 
and three a week in February 

Acronaves is offering daily Britannia 
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service in cach direction between New 
York and Mexico City. Nonstop sched 
uled time each way is 5 hr. 30 min 
The Mexican airline provides 66 tour 
ist, 28 first class seats on the flights 

Wiring troubles which caused som 
last-minute delays to the Britannia op 
erators have been corrected, according 
to Bristol, by replacement of a section 
of aluminum wiring leading to the en 
gine starter with copper wiring 

The manufacturer also reports succes 
with its fix of the icing troubles which 
affected the Brtannmia’s Proteus engin 
in some flight conditions. Modification 
involve both multiple ducting and au 
bleed to free the ducts of ice, Bristol 
said. A spokesman said the multiph 
“rabbit warren” ducts alone would solve 
the icing problem, but the hot air bleed 


will ilseo bn i\ 

The Bristol pokesmian also told Avi 
HiON Week that the company expected 
certification by Civil Acronautics Ad 
ministration by the Mlay 1 deadline set 
by Northeast Airlines to be met without 
difficult, 

Northeast Britannia the poke 
man said. are still scheduled for fall 
1958S delivers 

Bristol Acroplane Co U.S.A. an 
nounced last week plan to open a ful 
bine engine overhaul and repair base 
it Miami in cooperation with Aw Car 
ner Engine Service, Tn The facility 
will be designed primarniy as a support 
operation for Proteus engine users im 
the U.S. and Canbbean area, but also 
will be available for operators of other 
turbine types, Bristol said 


@ American Airlines’ authority to serve 


terminated 


Great Lakes’ Recommendations 


Washington—Suspension or termination of trunkline service at several points in 
the Great Lakes area with local service carriers to fill in the void has been recom 
mended by Civil Aeronautics Board's Bureau of Air Operations, North Central 
and Lake Central airlines were suggested for the mayor portion of this service 

In a statement of position filed in the Great Lakes Local Service Investigation 
Case Bureau Counsel James M. Tomlinson recommended that 
Elkins and Parkersburg, W. Va., should be 
temporarily suspended and its authority to serve Clarksburg, W. Va., should be 


@ Capital Airlines should be temporarily suspended at Clarksburg, Morgantown and 
Wheeling, W. Va.; Eric, Pa.; Cheboygan, Sault Ste. Marie and Traverse City, Mich 
@ Trans World Airlines should be temporarily suspended at Terre Haute, Ind 
and W heeling W. Va., and terminated at Morgantown 

Lake Central Airlines was recommended for routes between Washington/ Balti 
more and terminals at Columbus and Cincinnati, Ohio, im addition to replacing 
suspended service at points in Pennsylvania, West Virginia, Ohio and Indiana. 

North Central was recommended for routes from Michigan's Upper Peninsula wad 
southwest Michigan to Chicago and through southeast Michigan to Detroit, plus 
Milwaukee-Detroit route. It also was suggested that Ozark Airlines operate @& toute 
between Louisville, Frankfort and Cincinnati. 
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SHORTLINES 


© Allegheny Airlines reports it has flown 
more than 71 million passenger-miles 
in the first 11 months of 1957, an in 
crease of 17% over the same period of 
last year. Allegheny president Leshe O. 
Barles says Allegheny should carry more 
than 450,000 passengers by Jan. 1, a 
new high for the airline. Since it began 
passenger services in 1949, Allegheny 
has carried more than 2,278,000 pas 
engers over 347,652,000 passenger 
mules 


> Braniff Airways announces that carn 
ings for the first 10 months of 1957 
were $1,622,000 as compared with 
1,730,000 for the same penod of 1956 


Kasten Air Lines has opened a $1 
million sales and reservations office on 
top of the Merchandise Mart in 
Chicago. The new one-story aluminum 
id glass structure, which raises the 
Miart’s height to 19 stones, is fully aun 
conditioned and capable of handling 
close to 400,000 telephone calls a 
month. The telephone sales section has 
64 sales agent’s positions in operation 


> Pan American World Airways will be 
gin more frequent service to San Juan, 
Puerto Rico, on Jan. 17 with a new 
daily first class, nonstop Douglas DC-7B 
flight and two Douglas DC-6 first class 
iterislind flights. The DC-7B flight, 
on a roundtrip basis, will be scheduled 
to leave New York's International Au 
port at 9:00 A. Mi. and arrive at San 
Juan at 3:20 P. M., both local times, 
the DC-6 inter-island flight on Friday 
will operate from New York to San 
Juan and Antigua; the Saturday flight 
from New York to San Juan, Marti 
mique, Barbados and ‘Trinidad, Also on 
Jan. 17, Pan American wall accelerate 
its MiamiSan Juan service with a daily 
round tip DC-6 flight to the Puerto 
Rican capital 


P Trans-Australian Airlines’ annual 
port reports that a record 793,956 pay 
ing passengers were carned a_ total 
of 16,376,546 mi. in 59.662) flying 
hours dunng 1956-57. The Austrahan 
carers revenue from all sources was up 
9.2 over that of the last fiscal vear 


‘ 


operating profit was up 7% 


> Western Air Lines has announced a 
record $2,355,860 net mcome for the 
first mine months of 1957, equivalent 
to $2.51 a share based on S48,541 
shares of stock outstanding as ot Sept 
0. This compares with $2,095,659 net 
mecome for the first three quarters of 
1956. ‘Thus far this vear, Western Au 
Lines has paid SO cents a share m cash 


dividends 
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AIRLINE OBSERVER 


> Two more sales officials have left Capital Airlines to take positions with 
Northeast Airlines, bringing the total of resignations within the past three 
wecks to four. J. O. Urquhart and Maurice M. DeGroff will join Northeast 
on Jan. 15 in executive capacities. They follow James W. Austin who rm 
signed to become Northeast’s president and Nelson Fry who has been 
named vice president-traffic and sales (AW Dec. 23, p. 25). A fifth mem 
ber is expected to make a decision to move this week. Meanwhile, Capital 
named Read Q. Chalfant, the airline’s Chicago district sales manager, to 
replace Austin as director of traffic and sales. 


> Airline employes are violently protesting a new Civil Acronautics Board 
directive that substantially reduces the number of persons eligible for free 
and reduced-rate transportation. In a few cases, protests from field offices 
have been fired to headquarters over company teletype lines. The Board's 
ruling now climinates these categories of persons from free transportation 
cligibility—retired employes, parents who are not dependents, brothers and 
sisters not dependents and children over 21 who are not dependents. Unions 
will back the stand of employes and all airline unions will meet with the 
Air ‘Transport Assn. at AFL-CIO headquarters in Washington next week 
to adopt measures designed to defeat the Board's ruling. 


> Watch for an expanded effort by local service airlines to launch major 
re-equipment programs in 1958. One local service airline president told 
Aviation Week he estimated subsidy requirements in 1960 will be doublk 
today’s amount unless the money-losing DC-3 is replaced by that time 


> Look for a public congressional hearing on the recent shakeup of Civil 
Acronautics Administration's press staff (AW Dec. 23, p. 33). Repercus- 
sions to the sudden removal of three of the four man staff are growing 
stronger and have made Administrator James Pyle the target of much 
criticism. ‘The Senate Post Office and Civil Service Committee is now look- 
ing into situation. 


© Fokker may sell India a license to produce the hnendship I-27 turboprop 
transport since Indian Airlines Corp. is interested in the aircraft as a 
DC-3 replacement but can make no firm purchase commitments because 
of a foreign exchange shortage in India. Fokker plans to bring the I-27 
to India next month to give the Indian Air Force an opportunity to test 
it. If the licensing proposal materializes, the Dutch manufacturer will be 


ready to come in as a technical consultant and perhaps with “some capital.’ 


> Russia expects to have two of its three new turboprop transports in com- 
mercial operation during 1958. Chief Air Marshall Paval Zhugarev said 
Acroflot will provide regular service with both the 75-passenger and 100- 
passenger versions of the four-engine turboprop Ilyushin [1-18 Moskva 
next year. He added that the Antonov turboprop Ukraina will be ready for 
airline use “soon.” The large Tu-114 Rossiya turboprop transport is still 
in the early stages of testing and is probably a minimum of four months 
behind the Moskva in regard to availability for service. 


P Sovict Union and United Kingdom have reached an agreement for the 
establishment of a bilateral route between London and Moscow via Copen 
hagen. Russians are expected to operate the route with Tu-l04 jet trans 
ports; British Overseas Airways will use Viscounts 


P Air trafic controllers are warning that possible confusion may result 
from use of dual names on Jeppeson Co., charts covering the New York, 
Washington, Detroit and Atlanta areas. Controllers say serious misunder- 
standing can result by controllers using one name for a facility with the 
users of JEPCO charts using another. The system has been in effect for 
several months, but controllers claim that the Acronautical Chart Section 
of Coast and Geodetic Survey was not made aware of the changed pro- 
cedure. 


© International Air Transport Assn. is forecasting a 1958 traffic increase of 


more than 15% on international routes 
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Convairs Supersonic Deltas... B-58 F108. 
KEYSTONES OF 

(AMR RICAN AIR POWER 


| Convair, by developing and perfectinp delta-w ing 
aircraft, has provided significant naw keystones 
of capability for both the Strate 4 
missions of the U.S. Air Force. > pice? 
America’s first supersonic Bomber, the Wad 
developed ands being built at CON VAIR-FoRT 
Worth for the Strategic Air Command Amertiga’s: 
first supersonic, all-weather Interceptor, the 
F-102A, and its advanged successor the ee | 
were designed and are being built at @onvain- 
San Drtao for the Air Defense Command 


CONVAIR owision oF GENERAL DYNAMICS CORPORATION 
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Today you can purchase precision flash butt-welded 
rings that require little or no machining to meet your 
specifications. Made from bar stock of finished gauge, 
they can be produced to meet the same tolerances as 
conventionally machined rings. Cost of production and 
materials of some rings has been reduced as much as 
60%. Sizes and materials at present are limited to those 
bar stocks which can be furnished to precise finished 
dimensions. However, persistent efforts of American 
Welding engineers and the producers of finished bars 
give promise of a widening range of sizes and metals 
that can be manufactured by precision forming and 
welding. 


This is another example of why you should call American 
Welding first — if the problem is circular and of metal, 


New Products Catalog 


Write today for 20-page catalog 
of circular products which 
American Welding can torm, 


weld and machine for you. 


THE AMERICAN WELDING & MANUFACTURING CO. 


420 O'FETZ ROAD WARREN, OHIO 
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Aeroflot Acts Hostile 
Toward U.S. Carriers 


Moscow—Acroflot, Russia's State 
owned airline, is continuing its cam 
paign to try and discredit the privately 
owned U. S. air transport industr 

lor the third time in recent months, 
Acroflot’s official organ Grazhdans 
kava Aviatsiva—has made a stinging at 
tack on American carriers Latest 
targets are the recent bomb scares and 
the congressional investigation into thi 
peculation in Northeast Airlines stock 
prior to the Civil Aeronautics Board 
New York-Miami route decision (AW 
Mav 6, p. 41 

Previously, the same Soviet publica 
tion had criticized U. S. operators for 
“cruel exploitation” of ther em 
ploves and for accepting subsidies 

At the same time, Acroflot 1s showing 
ome of its own progress to the West 
Last week, it inaugurated its first regu 
lar jet service to Western kurope with 
the introduction of twin-jet Tul 04 
transports on the route from Moscow 
to Copenhagen. Russia began jet ser 
ice late last month between Moscow 
ind Budapest and is now operating 
proving flights between Prague and 
Moscow prior to regular service over 
the Czechoslovak Airlines system 

Now that the Russians are able to 
display modern aircraft in the form of 
the Tu-l04 twin-turbojct and the Tu 
114 fourengine turboprop. transports, 
\croflot apparently is ready to extend 
its operation even further west 

lalks with the British on a bilateral 
igreement for a reciprocal air route be 
tween London and Moscow were held 
in. mid-December 

Last month, the Soviet Umon an 
nounced it was prepared to open 
negotiations with the U.S. on an agree 
ment covering direct air service be 
tween Russia and the U.S. (AW Nov 
+ p. 41 Lhe subject has not vet been 
ofhcaally broached by the Russian 
embassy in Washington, although there 
re no indications that the proposal ha 
helved 


American Will Begin 
lying Mexico Route 


New York—American Airlines plan 
fo inaugurate nonstop service between 
Chicago and Mexico City on Jan 
mder terms of the recent Mexico-U.S 
iluteral agreement. Daily 1D flicht 


bare sill sli4 cole Ad md 
oundtnp for the Mlercu 


iccommodation one wa in 


oundtrip for the Roval Coachman 
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COCKPIT 


By Capt. R. C. Robson_ | 


You Take the High Road 


Among the “musts” in the acronautical world today it appears that we 
must soon develop i trafhe control svstem for handling aim tran port 
operating in the neighborhood of 30,000 ft. at speeds near G00 mph. A 
i) matter of tact, more trafic than we uspect 1 ilready an this cla 
lortunately, the necessity for a svstem and the magnitude of the problem 
have alre ily 1h ilized 

So much so in fact, that ther ippears a necd to shout “Whoa-what 
ibout the low altitudes? 

It's not so long wo that | remember fuing a Waco bo mto Syracuse 


N.Y 1 mayor terminal to me im those da md reminding myself to keep 


i sharp lookout for airliners My vigilance wa oon rewarded—but not 
in the direction | had expected Phere was a DC-3 cruising below 
iltitude of 4,000 ft. thought airliners alwa flow up ther In lates 


vears | too learned that vou flew a DC-3 just like any other ship 


Popular Altitudes 
Between New York and Washington, for mstance, 6,000 and 7,000 ft 


were the most used altitude Only when it was decided! rdivantageou 
or required did vou go higher 

came the pre urized models—the Convairs and DC-4 Aho on 
we would really fly high Phe Convairs, we heard, were designed to cruise 


at 17,000 ft the 1x¢ even higher And | mist i that at first we 
attempted to comply with the brochure 

But it really didn't make much sense—except, of course, on long flight 
over dificult terram or weather. On the bast Coast routes we soon went 
right back to the old IDX grooves 


Lots of Company 


As a matter of fact, a certain trip of mine today habitually arrives over 


the Westchester (Pa.) omnirange at almost the mnie time as another DC 4 
a DC-7, two Connies and a Martin. All are generally well below 10,000 ft 
Within a few vears the Lockheed Electras, the Boeing 70 the 1d 
850s and other turbine craft will make thei Right 
now it 1 popular because it seems more glamorous-to advertise the 
extremes at which these airplanes will fl Sut yust as there are sna 
ible “300 mph ships running around the skies at an honest Q mph 
I'll bet many of these O00 md 40 000-4 job vill actuall con 


closer to Earth 


of course, do not imclude coast-to-coast non top other flight 


in. which stage length demands maximum performance Within or near 
the Golden Triangle (New York-Washington-Chicago) however, hes a large 


portion of our population 


Distances Won't Change 


Distance between these large we not gomg to 
tantially in the next few vears so it is difficult to see an reat roity of 
trathe in the low ititudes even an the 

lhe pomt of all th harangue that the th Jet 
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FIRST PHOTOS of inertial guidance systems used in Thor intermediate range ballistic missile, show size and rugged construction of the three 
gimbal stabilized platform, Thor guidance system is in quantity production at AC Spark Plug plants in Milwaukee. 


Thor Guidanee Goes on Production Line 


HIGH-POWER microscopes are used to perform some of the critical gyro assembly opera- 
tions and also to assure that every component part has been completely deburred. 


By Philip J. Klass 


Milwaukee—Jhor mtermediate range 
ballistic mussile imertial guidance sys 
tem, first to successfully fly an Amer 
ican IRBM, is now im quantity produc 
tion here at AC Spark Plug, im the 
nation’s largest inertial guidance manu 
facturing facility, 

Iixcellent first-shot performance of 
the ‘Thor guidance system has thrust 
AC Spark Plug into the forefront 
among inertial guidance manufacturers 
‘The General Motors Division ts produc 
ing similar mertial systems for the 
Navy's Regulus I] and the Air Force's 
new Matador 


Size of Operation 

The company has produced mor 
inertial guidance systems for missile us¢ 
than all other U.S. manufacturers com 
bined, according to Bruce Schwarz 
chief engineer of the military products 
division 

Success of ‘Vhor’s guidance also is a 
coup for the Massachusetts Institute of 
Iechnology's Instrumentation Labora 
tory, headed by Drs. C. 8. Draper and 
Walter Wrigley. The liquid-floated im 
tegrating gyro and simplified computa 
tional geometry employed in the Thor 
guidance were originally developed by 
| 


Performance inertial sys- 
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ELABORATE test equipment of extreme accuracy is required to check out three-gyro, three 
accelerometer, three-gimbal stabilized platform used in 


le d and 


prompt al 


tem im static, rocket non-bal 
listic flight tests had Mn 
lorce to drop the radio command guid 
tem bemg developed i 
back up by Bell lclephon Laboratori 


the 


ice 


imertiall uided 


De 


first 


AW 


cven prior to 


launching 


Tooled for Production 


AC Spark Plug has tooled up ex 
to permit mertial 


omponcnt 
cmbli 


t be 
mul 


iid 


ome of how 
measured 
onths of to be tabricated 
embled almost enti 
girl vithout pr 
perience. Approximately 70% of 


mich in 


ith itt 
el b 
thre 
pel mnel ite 
p unarily a 


up Tha hine tool 


Upervisor tor 


ind heavy operation 
Inertial produc tion currently ws bemg 
transferred from AC plants iam Mail 
to 215.000 q. ft facility 


will be ae 


ftom 


iukee incw 


exclusivel 


reck which 


to 


in nearby 
oted 
work 
Within several months a 1: 
sq ft. addition to the Oak Creck 
will be completed ind another 140,000 
sq. ft iddition has tarted, with 
completion scheduled for next fall, to 
total of 450,000 sq. ft 
Company currently has facilities to 
Thor production sched 
ules, but plans to increase current num- 


inertial 
plait 


bee 
PIVC a 


5 


mect pres nt 
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INTEGRATING gyro, 


type, 


shown in cutaway is heart of Thor guidance 
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inertial guidance system 
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PUMP 
PRIMERS 


by 
Arthur A. Nichols 


Multiple functions and separate 
fluid systems can be combined 
and serviced with maximum 
efficiency by a single Gerotor 
pump. 

Engine designers have recently been 
strongly attracted by Gerotor pumps 
which permit the incorporation of an 
extra pumping element in @ separate 
chamber of the lubricating pump to 
provide fluid pressure for a control 
function or other use. 

The unique construction of the Gerotor 
type pump permits aircraft systems 
designers to com- 
bine several pump- 
ing functions in a 
single pump hous- 
ing mounted on a 
single pad and 
driven by a single 
shaft. Diversi- 
fied systems such P 
as lubr ication, 
low Fig. 1. Multiple 
function pump. 


scavenging, 
pressure hydraulic 
servo systems and motors up to pres- 
sures of about 1000 psi may be cen- 
tralized in this manner. (See fig. 1). 
The Gerotor pump relatively 
simple. The moving elements are the 
toothed “Gerotors” inner and outer. 
Both turn in the same direction and 
either one may be driven. The inner 
element always has one less tooth 
than the outer and the “missing 
tooth” provides a chamber to move 
the fluid from inlet to the discharge. 
Both Gerotor parts ave mounted ec- 
centric to each other encireling the 
shaft, This permits stacking a num- 
ber of sets of Gerotors along the same 
shaft, in a common housing. By pro- 
viding each set with a separate com- 
partment and inlet and discharge 
ports, several fluid systems can be 
served simultaneously and without 
interference (See F'ig. Different 
capacities can be provided for each 
system by varying the diameter or 
thickne of the Gerotor elements to 
vary the volume of the tooth chamber, 


- 
Ae A \ / 
Fig. 2 


ideantages The Gerotor is a posi- 
tive displacement pump. It is simple 
and compact, lightweight, valveless, 
provides high volumetric and mechan- 
ical efficiency. 

Technical information plus complete 
custom engineering precision 
manufacturing facilities are available 
to help you obtain the right pump to 
meet your specifications, Your inquiry 
is invited, 


W. H. NICHOLS CO. 


48 Woerd Ave., Waltham 54, Mass. 
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product improvement program 

I:xtremely husky construction is em 
ployed throughout the Thor guidance 
system, both for the stabilized platform 
and for the associated servo amplifier 
Missile en 


vstem would 


and computer circuitry 
vironment in which the 
have to operate was largely an unknown 
quantity at the time design was begun 
so ultra-conservative design practices 
were employed throughout to provide 
desired reliability and ruggedness. 


Weight Estimate 


Company officials decline to give 
weight figures on the complete guid 
ance system, but an estimate of 500 
1,000 Ib. appears reasonable. On the 
basis of present knowledge of actual 
Thor environment, company believes 
it can produce a smaller, lighter-weight, 
more accurate guidance system. 

The multi-million dollar Oak Creek 
plant is owned by General Motors, but 
most of the machine tools and equip 
ment are government-financed on a 
special tooling contract. Plant is laid 
out for in-line flow of materials and 
work-an-process, but there is no at 
tempt at a conveyor-belt type assembly 
line 

Machining tolerances required for 
many of the inertial components are 
so tight that in many instances AC has 
been forced to rebuild new machine 


Thank You... 


How AC Entered 


Inertial Guidance 


AC Spark Plug, which has long 
been a manufacturer of autopilots, 
bombing and fire control systems and 
similar precision military gear, first en 
tered the inertial guidance field about 
eight years ago. As result of previous 
association with Massachusetts Institute 
of Technology's Instrumentation Labo- 
ratory on fire control equipment, com- 
pany became interested in inertial guid- 
ance work of M.1.T.’s Dr. C. 8. Draper 
and associates. 

In 1951, under Air Force contract, 
AC began development of SIBS—a 
stellar-inertial bombing system. Celes- 
tial fixes were believed necessary because 
accuracy of existing gyros and accelerom- 
eters was not good enough for a pure 
inertial system of required accuracy. 
AC’s current inertial guidance systems 
for the Thor, Matador TM-76 and Regu- 
lus II are a direct outgrowth of this early 
work. 


ARCH LOURIE 
ROUTE 1, BOX 6. ARNOLD. MD 


for the biggest 
sales year in 
the history of 


tools to obtain the required accuracies 
Others have been built to its special 
requirements. ‘Typical is a battery of 
Hleald Bore-Matics used to bore holes 
in aluminum gimbals which make up 
the stabilized platform. 

Precision automatic gaging equip 
ment is built into some machines, like 
the Heald Bore-Matics, to continu 
ously monitor performance. In other 
cases the gaging equipment is immedi 
ately adjoining the machine and_ the 
worker checks each piece upon its com 
pletion 

Smaller machine tools operated by 
women, are set up by men who run 
first piece through and check it befor 
turning the machine over to the femal 
operator Male inspectors periodic ills 
check the output of cach machine in 
addition to the customary inspection 
of all finished parts 


Tight Tolerances 


Some idea of the precision required 
in component test and gaging cquip 
ment can be gained from the fact that 
tuper of the gyro wheel must not ex 
ceed 0.000050 in. and that mass shift 
of the gyro wheel on its bearings mus! 
be held to the order of 0.000001 (one 
millionth) ich 

One small stainless steel spaces 
hardened to 65 Rockwell be 
ground to a thickness of about 0.16) 
in. to a tolerance of 0.000025 in., its 
parallel to within 
0.000025 im. and its edges square to 
within 0.000030 in. Operation for thi 
one sunple component requires about 
15 min. 

K.very single part of an inertial gyro 
has to be thoroughly deburred because a 


surfaces must be 
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foul up gyro performance \¢ 
nploys liquid honmg and sand blast 
r wher pp ible but ha i con 


tinuing program of development to find 


till bette te hniques 
very part xamined under a 30 
microscope by femal 


ho work vith i 


operators 


omplete issortinent 


f dental tools, rubber erasers. steel 
vool, cotton and sewing needles which 


re specuilly ground to tool shapes 
It is not uncommon for a girl to spend 
everal hours deburring a single gyro 


omponent 


Gyro Assembly 


issembls follow the 


TOOHS 
familiar industry practices: air condi 
toned using heavily filtered aw under 


pressure whose temperature is care 
clothed 


ile cl 


fully controlled amploves ar 
in nvlon smocks and hats 
illowed to 


ill cmplove a 


ploves are not wear face 
vowder and 
cmbly use ypecial hand lotion to close 
off pores 
Despite these 


careful controls. gvro 


room we vacuumed = and 


vabbed down twice a day lools em 


Hoved in assembly are used only on a 


ingle gyro, then packed up and sent 


ut for cleaning to prevent any con 


tumimant from spoiling more than a 
ingle gyro. After cleaning, tools are 
caled im airtight bags and returned 


I he inspection and test sheets for 
very singh component that goes into 
in individual gyro are 
i complete log and filed away for fu 


assembled into 


ture reference. Uhese individual gyro 
logs sometimes provide invaluable clues 
when engineers are trving to sleuth the 
incrtial 
tullure from very meager telemetry data 


it the time of failure 


cause of subsequent system 


Wallable 


Reliability Procedure 


component failure or malfune 
tion, regardless of whether it occurs m 
development models, in production or 
ficld, is reported 
Reliability & Standards 
Department on a “Discrepaney Re 
Report I filled out to show 
the particular operation during which 


tinal test, or in the 


muck to AC 
port. 


failure occurred cquipment environ 


ment at the time, how many hours of 
cvcles of operation preceded failure plu 
other information which wall help 
termine cause of failure 
of the 
listributed to 


nginecring 


group and design engineer de 


Copi report are mmimediatels 
nterested personnel im 
manufactur 
md/or purchasing Report j 


IBMT punch card format 
nd all failure ine tabu 


INS pce tion 


onverted t 
iutomaticall 


lated by machine according to type ot 
mart, its circuit position or use, or ans 
ther cntena which may pomt up a 
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NEW AC Spark Plug plant at Oak Creck 


guidance manufacturing facility. Present 215,000 sq. ft 


near Milwaukee, is nation's largest inertial 
is being expanded to 480,000 


ULTRA precision tolerances required in manufacture of many inertial components forced 


AC to rebuild many brand new machine tools to obtain required performance 


Matic above 


built in gaging system. 


STERILE rooms used in assembly of gyros and 


with heavily filtered air, swabbed down twice 


failure pattern, according to Donald 
Cumming head of — the habilit 
When a pattern of fail 

pparent the rehabuilit oup send i 
Corrective Action Req t to the 
design cnginecr involved vho must 
prompt! recommend — the equired 


changes 


i day to maintain required cleanliness 


ure 


Conditioned 


Heald Bore 


pre 


one of several used in critical platform gimbal machining operations, has 
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... driven by 
Sundstrand 
Controlied-Speed 
Hydraulic Motor 


Compactness, light weight, and the ability to perform 
with high efficiency over a wide load range are 
outstanding characteristics of the new 400-cycle 
missile, emergency and isolated electrical power- 
generation system powered by Sundstrand’s 
Controlled-Speed Hydraulic Motor. 


High efficiency of the system is assured since the 
speed of the variable-displacement motor is controlled 
by varying the displacement to match the required 
torque output, and thus the motor takes only that flow 
of oil from the hydraulic system that is required 

to maintain the driven load. This eliminates the 
inefhicient throttling necessary in a fixed- 
displacement motor system. 


In the systern shown, the controlled-speed motor is 
integrated in a common housing with the alternator. 
This offers the advantages of minimum weight and 
envelope, maximum vibration and shock resistance, 
and increased reliability. In addition, the integrated 
package permits a reliable method of cooling the 
alternator with oil when air cooling is impractical. 


As shown, the system is rated at 4 kva with a 1.0 
power factor and is capable of handling 100% 
overloads for extended periods. Operating temperature 
range of standard Sundstrand systems is from 

—65° F to 275° F. Higher temperature models are 
available as required. 


The motor shown has a self-contained flyball 
governor, but it can be provided with external speed 
control wherever variable speed is required. The motor 
is particularly suited to driving any load where 

torque requirements are variable and heating 

of hydraulic fluid is critical. 


These are outstanding characteristics of Sundstrand controlled-speed hydraulic motors: 


@ High efficiency throughout operating range. 
@ 4 kva rating with 100% overload permitted. 


@ Speed control with +1/10% with trim, 
with self-contained governor. 


@ No discontinuities in speed control from no load 
to maximum load. 


Missile, 
and 


[cys le of 


Oxcillograph trace of power-generating system performance with 


speed motor is shown for loads ranging from 0 to 150% of rating. 


@ 1-second transient response. 

@ Operating temperatures ranging from —65° F 
to -+-275° F. 

@ Motors for operation at higher fluid temperatures 
available as required. 
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Efficiency advamage of variable-displacement motor over constant- 
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mergency 
Power 


y First in Constant Speed Drives 


SUNDSTRAND 
AVIATION 


Division of Sundstrand Machine Tool Company, Rockford, Minois 


Sundstrand- Denver: Denver, Colorado. Western District Office: Hawthorne, California 


4 
ae 
i 
| 


purchasing che partment are restric ted to 
using and buying only qualified com 
ponents, Cummings says 

\C inertial guidance 
been subjected to reliability performance 
tests on rocket sleds at the Naval Ord 
nance lest Station im China Lake 
Calif., to static firing tests at Kdwards 
and at Air borce Missile ‘Vest 
Center in Florida 

Concurrent with Thor guidance de 
clopment, AC has been deve loping 
ground-based test equipment and train 
ing systems, according to William Stack, 
director of sales and contracts 

Although AC already has a large foot 
in the mertial guidance door, both Stack 
and Martin Caserio, manager of AC's 
Milwaukee operations, have their eves 
on other missiles, including several for 
which other compames currently ar 
developing ine rtial systems. AC believe 
it has demonstrated the ability to strip 
the “black magic” away from the manu 
facture of imertial guidance systems 


tems have 


FILTER CENTER 


© Bromo Seltzer Cures Headache—In the 
nose cone for the Atlas ICBM and ‘Thor 
IRBM, data capsule containing tele 
metry data recorded as backup for trans 
mitted information is ejected just be 
fore miussile impact Problem of delay 
ing clectronic marker beacon transmis 
ions for about three minutes—until 
capsule had shed its protective covering 


us it floated in the ocean—defeated me 

chanical switches. Problem was solved 
with a concentrice-cylinder sea water 
switch in the battery lead packed with 
Bromo Seltzer which delays entrince 
of the water until it has dissolved. Nose 
cones are bemg developed by General 
Klectric’s Missile and Ordnance Systems 
Departin nt 


> Uncle Sam Best Customer—Defense 
and other government procurement 
now represents about 50° of electronic 
manufacturers output, compared with 
only about 20% in 1950, In same pe- 
riod, home entertainment — products 
(TV, radio) dropped from 558 to 21% 
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of industry output, according to ble 
tronic Industries Assn., making Uncle 
Sam the industry's biggest customer 
Association estimates that 23% of mili 
tary procurement dollar goes to cle 


tronic manufacturers 


P Speedy Check-out—A 15 |b. pre-flight 
tester, which enables pilot or mainte 
nance personnel to quickl check out 
performance of an interceptor fire con 
trol svstem either in the air or on the 
ground, has been developed by West 
inghouse Air Arm Division uader Navy 
Bureau of Aeronautics sponsorship 
Preflight checker also enables pilot to 
make “dry runs” for practice without 
radiating electromagnetic cnergy during 
periods of fleet blackout, W« stinghouse 


SAaVS 


Rapid-Fire Computer—Digital com 
puter, called the “first which is fast 
enough to evaluate performance of a 
missile in full flight’ was unveiled by 
Packard-Bell at recent Eastern Joint 
Computer Conference in Washington, 
‘The transistorized real-time imeremental 
computer, called “Thrice” for short, 
can solve a complete set of equations in 
10 microseconds, 24 times faster than 
conventional digital computers, accord- 
ing to Packard-Bell 


P Sperry Semiconductors Available— 
High reliability silicon semiconductors 
for critical applications are now com 
mercially available from Sperry Semi 
conductor Division, established last 
vear in Nerwalk, Conn. Sperry savs 17 
types of silicon diodes are being pro 
duced under microscopes “by push but 
ton-controlled machines.” Every unit 
reportedly is tested for 240 hr. at high 
temperatures to assure operating sta- 
bility. 


NEW AVIONIC 
PRODUCTS 


Components & Devices 


Accelerometers, Scrics 600, have 
been developed for shock and vibration 
measurements of small components and 
systems, Barium titanate in compression 
is used for the sensing clement to at 
tain a natural frequency of 150 ke. and 


a sensitivity of 1 mv./g. Acceleration 


range is from 1G to 40,000G with 
frequency coverage from 5 cps. to 50 
ke. Columbia Research Laboratories 
Woodlyn, Pa 


© Silicon power rectifier, Type 1N412B 
is designed to meet requirements of 
MIL-FE-1 and MIL-T-19500-A. Rating 
of 35 amp. rectified d.c. output current 
with PIV rating of 100 v. has been ap 
proved under MIL-T-12679/26 (sig C) 


Available, but not covered by individual 
military specifications, are the IN411B 
and 1N413B rated at 35 amp. with PIN 
voltages of 50 and 200 vy, respectively 
International Rectifier Corp. 
Segundo, Calif. 


Pulse transformer, Type ES-3, is ce 
signed for use in transistor blocking 
oscillator circuits. Encapsulated im 
epoxy resin, transformer has 4 in 
maximum dimension. ES-3 is availablk 


with two or three windings, with coil 


inductances to 3 mh. Leads are No. 14 
AWG tinned copper. Power rating of 
these units is 1 w. average and 50 w 
peak pulse power. Information is avail 


able from Pulse Engineering, 265 


Spring St., Redwood City, Calif 


@ Matched-pair power transistors, 
Types 2N399 and 2N401, are designed 
for low-distortion audio and servo power 
amplifier applications. Units will dissi 
pate up to 25 w. Typical Class B un 
distorted output power for both types ts 
§ w. The 2N399 is a high gain trans 
istor and the 2N401 is a medium gain 
power output transistor. Red Bank Di 
vision, Bendix Aviation Corp., 201 


Westwood Ave., Long Branch, N. J. 
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MISSILE ENGINEERING 


Studies Probe Man’s Function in Space 


By Richard Sweeney 
Los Angeies—In an effort to thor 
oughly research man’s problems of ex 
istence and function in flight beyond 
the atmosphere before space 
flight is attempted, human factors 
of Southern California contrac 
ot ettorts 


manned 


roup 


tors already have a_ variety 
under wa\ 


W hil 


with a ser 


work is under contract 
ice, much of it 
ponsored ot 
from proposals to a service for 

mvestigations to 
general thinking efforts 


extend from 


compan 
range research ex 
tend 
COTM pals 
underwritten 
Environments and regime 
high troposphere and supersomics to ex 
osphe re and pe 

These efforts purely in human 
factor have with 


po il firms 


if 


no connection pro 


for 


advanced 


DCE mack by 
itellites and 


mayor 
manned other 


flights 


North American Proposal 
North American 


gcles Division proposes 
in which the first step would be an ac 
curate defimtion of a mission profile to 
eck the logical direction for subseque nt 


Los An 


stigation 


Aviation’s 
an ive 


work 

lo be determined would be new pilot 
display requirements and navigational 
tids, the logical position and function 
of a computer in the system and deter 
mination of whether a man ts capabl 
of varving power and velocity as de 
sired throughout the operational en 
velop 

Other aspects are the environmental 
conditions, whether a complete artificial 
environment is required and, if so, 
what kind 

Realizing that presently envisioned 
iceclerations and declerations for dis 
patch and recovery of a satellite, which 
ure necessa®%s to avoid loss of the kk 
due to burning up im atmosphere ar 
far bevond the capabilities of humans 
tigation 1s proposed 
calculate 
can 


to withstand 
that would closel 
cters undet 
lhese would be thoroughly dissected to 
ce if man can pos ibhy ilter 
them to his own advantage the: 


ive 
new pal 


which man function 
control or 
whale 
iv in proc 

All data presently published and avail 
ible would be gathered, assimilated and 
work would proceed from there. Sub 
tantial contributions here would come 
trom werk already accomplished toward 
uccessful flight of the X-15 research 


vehicle 
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Atlas intercontinental ballistic missile control blockhouse at Air Force 
Four periscopes protrude from reinforced concrete q 
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Missile Test Center 


dome which is covered by 10-ft. layer of sand to absorb shock (AW Oct. 8, 1956, p. 62) 
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ments along the logical curve dictated 
by imereases im speed and altitude. 

In the carly work following World 
War II, the division’s efforts were di 
rected at such problems as pilot com 
tort, pilot's control systems, pilot and 
equipment cooling, The problem of 
pilot displays led by the present Army 
Navy Instrument Program (see p. 54). 


Pilot Displays 

Looking toward pilot displays of the 
future, Douglas people feel that the 
analogy philosophy of the present 
ANIP system wall still be valid) for 
fight at extreme altitudes and speeds 
They feel that an analogy presentation 


that produces a mental image of what 
is happening to the craft that is com 
patible to the standard ae a hu 
man pilot uses in everyday life—and in 
takeoff and landing of a very high speed 
and altitude craft—will most probably 
be best 

Research covers psychological and 
physiological aspects of extended 
regimes. Efforts have covered the re 
entry area, with its attendant stability 
and control of the vehicle itself and 
the thermal stress on pilots. Also con 
sidered is the problem of recovery of 
a verv high and fast vehicle in case of 
1 catastrophic emergency 

Another consideration ts the results 


tions, corners, etc. 


for more information, send for 


If your business is 


MISSILES, BALLISTICS, AVIONICS 
You should know about 


ELECTROLESS NICKEL 


\. Provides solderable surface for aluminum 

\ Protects all metals against corrosion 

\. The perfect underlayer for cadmium, rhodium, 
and conventional coatings 


Electroless Nickel plating was developed and patented by scien- 
tists of the U.S. Bureau of Standards, It will faithfully reproduce 
the profile to which it is applied—does not build up on projec- 
Electroless Nickel will produce a uniform 
coating on interior surfaces and other areas which would be 
inaccessible to conventional electroplating processes. 
NATIONWIDE SERVICE THROUGH AIR SHIPMENT! 
SEND US A SMALL SAMPLE PART, 
TOGETHER WITH YOUR COATING REQUIREMENTS. 
WE WILL MAKE A FREE EXPERIMENTAL TRIAL 


Or fo our latest bulletins on ELECTROLESS NICKEL COATING. 
ELECTROPOLISHING, RHODIUM, GOLD, and other surface treatments. 


METALELECTRO LABORATORY 


METALLURGICAL ELECTROCHEMICAL RESEARCH AND DEVELOPMENT LABORATORIES 


11423 Vanowen Street - Unit 30 - North Hollywood, Calif. . Tel: POplar 5-2430 - STaniey 7-691 


Production Plating Under Laboratory Control” 


Typical Application 
The 400-lb mild-steel welded as- 
sembly shown at left is used in 
mixing helium and nitrogen. it 
has been  corrosion-proofed 
inside and out by Electroless 
Nickel plating. 


Research Leaders 

Los Angeles—Human factors work at 
North American Aviation’s Los Angeles 
Division is under the direction of Bruce 
Embody. Convair’s efforts are being con- 
ducted under the leadership of Dr. 
Arnold M. Small. Douglas El Segundo 
projects are under the guidance of Al 
Mayo. Douglas Long Beach programs 
are headed by Dr. George Long. 


of acceleration-derived respiratory prob 
lems themselves as well as their effects 
on functional efficiency of _ pilots 
Radiation also is under scrutiny 
Accelerations of both high and low 


frequency and magnitude are under 
tudy 
Navy Work 


Segundo Division contemplate 
idditional work for the Office of Naval 
Re search 

Douglas Long Beach human factor 
work has gone back to a basic premise 
name) what can itt i pa 
vehick iccomplish when considered in 
the hight of the environment there, the 
provisions necessary for him to survive 
this environment; short, why hav 
him there in the first place? 

The feeling is that a clear-cut defini 


tion of man's purpose | necded before 


Thank You... 


BOB HENDRICKS 
3000 WINONA AVE... BURBANK, CALIFORNIA 


for the biggest 
sales year in 
the history of 
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calculated requirements for his survival 
ind efficiency are nailed down 

Basically, it is known that the uncer 
tainties and unknowns of space flight 
1equire man’s umque abilities in order 
to overcome unexpected situations 
When all possibilities of occurrences 
are known and understood, a black box 
will be able to accomplish the purposes 
of man much better. But until then, 
man will be required 

Going further back, the psycholo- 
gist would like to know how a man 
makes a decision on anything, as well 
is on airplane situations. Certam tacts 
are apparent on his aircraft instruments, 
vet his entire background and life ex 
perience are drawn upon in almost 
every decision he makes. ‘This leads to 
the problem of how should training be 
accomplished for the first men going 
into space. ‘There is no simulation for 
space flight, especially the aspects of 


weightlessness 


Weightlessness 


Concerning weightlessness, it 1s not 
o much a worry as to whether a man 
can stand it physiologically, rather what 
will be its effect on his performance eth 
ciency? How does one train a man to 
do the things which will be required 
of him under sub-gravity or zero gravity 
conditions? 

Admittedly, just exactly what crew 
members will be required to do is not 
known, but postulating that certain ac 
tivities will be required, how will men 
be trained in advance to work under 
these conditions, assuming that tramed 
men in some quantity are needed? So 
far. it seems to be a foregone conclusion 
that training missions as they are un 
derstood today are out of the question 

In the past, certain expernments have 
been carned out using a partially filled 
water tank to achieve a semi weghtl 
impression, coupled with other po 
ible environments of space. Disonen 
tation to a major degree resulted after 
certain periods of time, not from weight 
lessness impression alone, but from: the 
combinations of factors 

Researchers realize that real answer 
vill not be obtained to this one small 
ispect of space flight in the first few 
hours of flight. Sustained periods will 


be required 
Mian traveling under pre entl cn 
ioned pace velocits regimecs will 


have to leep this wav. Can he? How 
much will he need? 


Zero Gravity Study 


Will working under zero gravity 1 
duce the muscular load to the extent 
that normal leep quota are not nec 
inv? Wall drug pla 1 part her 

Another are needing mvestigation 
is the question of using mor than a 
minimum number of crew members 
Stud ire needed on inter-operator 
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C-130 Transports Missiles 


Missile airlift is counted among capabilities of Lockheed C130 Hercules turboprop trans 


port. Four Nikes can be transported. Photo below illustrates how a single Nike is loaded 


aboard the Air Force aircraft. ©-130 also is capable of airlifting Martin Matador (above 


Transport shown is a ¢ 130A. Lockheed recently was awarded a quantity production 


contract for C-130B covering 53 airplanes and valued at an estimated S100 million 


letter contract for the later version was for $22 million 


Initial 
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USAF’S NORTHROP T-38 


SUPERSONIC BASIC TRAINER 


DESIGN PROBLEM: 4 special switch 
PRACTICAL SOLUTION: Call Cole 


In designing the new USAF T-38 Jet Trainer, Northrop Aircraft, Inc. was faced with 
the problem of developing a special switch to actuate the landing-gear indicator lights 
that would be absolutely reliable under extreme environmental conditions. The logical 
solution was to call in a firm with vast experience and outstanding success in this 
particular field . . . Cole Electric Co. 


Not only did Cole develop a switch that surpasses all requirements, but is utilizing its Cole Electric Co. Hermetically- 
competent production and testing facilities to assure dependable performance of sealed Rotary Sequencing and 
each switch and to maintain a co-ordinated delivery schedule. Indicating Switch. Two pole, 

: , double throw. 4 circuit. 10 amps, 
The next time you have a development or production problem, do what many major 30 volts D.C. Serrated actuating 
aircraft manufacturers do . . . call Cole. Engineering and sales representatives tube permits tandem mounting. 


from coast to coast — or call direct. 


un Fire Rocket ELECTRIC co. 


Heaters Transformers Rocket Mounts Switches Switches 


Miniaturized Electrical 
Substation for ground- 
power check-off of 


GUIDED MISSILES 


~ 
Sensitive Selector Circuit 
Relays Switches «Breakers | 


variables to ascertain whether having 
more than the necessary people aboard 
can be beneficial. Is 
ome sort which can be devised for this 
that 
so arranged that the unnecessar 
part will not 


there a task of 
not-really-necessary crew member 
can he 
only contribute some 
cftorts themselves, but in 
bolster the 
the essential crewman? 


thing by hi 
o dome performance of 
This would lead 
to making the extra party s o crall valuc 
uch as to make it worth while 


lim there in the first place 


to have 
in view of 
ms cost in weight and complexity of 
the vehick 


Data Not Applied 


Psychologists have gained a great deal 


of knowledge on human behavior. This 
knowledge, however, has not been as 


well and widely compiled and translated 
ito useful engineering data as could be 
com 

The need for a substantial 
linking the two situations is 
Work is necessary to take 
knowledge 


widely 


bridge 
gicat 
pomits of 
researchers in 
scattered and unrelated investi 
gations, put them together on a com 


gained by 


mon chart, graph or other useful presen 
tation to obtain a better picture for 
cngincers on human functional relation 
ships 

This type effort would contribute 
substantially to keeping man in a posi 
tion to be able to do what is 
of him in space flight 


required 


Job Description 


One aspect of this is derivation of a 
complete pilot's or crew member's job 


description for the vehicle in 


que ‘ 

tion 
In the reference frame of the. tr 
mendous velocitics involved and time 
distance relation hip it becom 
ipparent that a job description which 
mcorporate man decision making 


managerial) ability will have to be 
drafted, which enable him to 
cthaient use of this capability but suf 
fioaently im advance of requir d action 
that in 1 time stress-free 


can operate m 
cnvironmecnt 
Job descnptions are now beme cde 


for in oft toda \¢ ipon 


Ihe former basis of “thi " 
tem should accomplish this or that 
hould 
most efthacnt 


have oO man crewmen, cte 
» by the board for the 
overall end product 

Ihe new philosophy indicated 4 
the mission is this or that, do we need 


i man or not?’ 
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Improving Performance, Safety 


Of Man Is ARDC Group’s Goal 


Philadelphia—Protection of the 
performance of — the 
human link in a Weapon system and 

tem application to assure 


human beimg 
coordination and flow of 
between human factor agen 
tems engineers are the thre 


information 
cs and 


dominat 
ing lines of effort being pursued by th 
Human Factors Directorate of Air Re 
search Development Command, Brig 
Gen. Don Flickinger recently told Avia 
rion Week. Gen Flickinger is Director 
of Hluman Factors at 
ters 

Elaborating on the triple goal of 
ARDC’s Human Factors Directorate 
Gen, FVlickinger made these point 
e Protection means have to be devel 
oped to protect the human clements of 
a weapon system before they can per 


headquar 


form their satisfactorih 
protection may be against myriad haz 
ards: weather, radiation, microwaves, 


high G forces, tumbling o1 
All actual and potential hazards 
must be assaved, pin-pointed and elimi 
nated 

@ Performance. To optimum 
performance of the human clement of a 
and thus have the most 
cfhoent pos ible svstem—human factors 


chemicals 
crashes 


hic 
WCAPOT stem 


techmicians, working closely with system 
enginecrs, must define the capability of 
the man or men working with the ma 
chine. Also, the system must be human 
cenginecred to fit the men and inputs to 
the men must be kept from reaching 
loading them to the 
where they bre 


peaks point 
ik down at crucial mo 
during a count-down 

System applications. Gon 
has created im li 


ARDC 


heation 


ment uch a 
blickinger 
own directorate it 
Division to orgam~re 
monitor the tom support activitics of 


human factor agence 


md the field. It wall 
human factors mterest mm tha i and 
attempt to produ 
of information i! ret 
human facto roups on th i 


nal tom cngmecr m the oth 


Keynote Address 


cnt 


fi 


mist to ou cl 
point wa I submit to vou that ther 
no uch thing a nm unmanned 
tom 

il noted ( | il hon hed 
ol unphed note mad 
by the topics of the peaker Among 


them were 


@©Can human characteristics be speci 
hed im engimecnng terms for design 


ippl cation 


@ Have human factors cngimecring data 
and theor crvstallized suthcaently to 
make teaching it to cng@mecrnng stu 


dents worthwhile despite the still gen 


erally vast wnorance about the human 
bemg? 

@ Can the human be manipulated as if 
he were a rehable component u 
tem, or must he be treated statisticall 
as af i poker in the deck 

@ Is the language used by human factor 


technicians idequate to describe human 


were 


inputs, Outputs and transfer function 


ita barner to commumeation with 
design cngimect 

As Gen. Plickinger pointed out, these 
tion 


basic to an ey 


are not trivial qn 
iluation of 
how far up the lidder the state of the 
it of 


also to pl 


to them are 
human factors has reached and 
where the science 
wants to go 


Human Factors Is Here 


lo remforce his thesis that human 
factors has finally arnved, Gen. 
mger stated 1 am convinced that 


while we human factors t px will not 


get very far alone, the growing willing 


of cngimectrs to take us unto then 

fom is the most 
hopeful sign have seen that) thes 
increasingly dithcult) problems wall 


conve the necessar multisided con 
idecration necded to break through to 
optimal olution 
As far as unmanned fom ie con 
cormed, dl There os that am 
concept up the 
nal te se is quite clear 
nodihed | the whoctive 
in med Phere ima 
iit 
1] th 
if if it thy 


tt 
if if 
mal j i it 
if i wore j j 
relat to th | it which wom 
| ill d iffect the 


| 

| ‘ 
| 
| 
| 
fcin oratizatl ith fowl 
Phese are not so difficult, workin | th 
n existing hardware with a known if i 
Lission requirement beard that 
But the basic question on up man In «a hol AW un 
lociti will be iS a than required o1 Major pout We h factors foll that a 
not? hi W t talking = on 7 the lo between 
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Lycoming Tools 


Powerplant parts for Snark missiles 
and B-52 bombers foreshadow the 
degree to which subcontractors on 
missile programs will have to resort 
to expensive, special tooling setups, 
according to Lycoming Division, Avco 
Corp., Stratford, Conn., which is also 
making parts for ‘Titan, ‘Talos and Nike. 

precision production linc used 
by Lycoming to be able to quantity- 
produce J57 turbine cases out of diff- 
cult-to-machine high temperature 
metals represents a considerable _ pre- 
production investment. Lycoming justi- 
fies the cost of having its tool and 
process enginecr group create orginal 
machine combinations as necessary to 
gain realistic schedule and quality con- 
trol over the finished product. 


Machining Operations 
Particularly, Lycoming points out 
that by combining as many of the ma 
chining operations into single setups 
and by automatizing as many of these 
as possible, it has substantially re 
duced the chance that a workman will 
scrap a part along the way by “pulling 
the wrong lever.” ‘The result has been 
to keep the plant scrap rate low and the 
rejection rate to the customer, the bord 
Motor Co., Chicago, under 2 
Starting with an A-256 high mickel 
steel rough forging from ‘Taylor borg 
& Pipe, Chicago, IIL. Lycoming used 


LYCOMING engincered this tape-controlled setup for milling turbine nozzle slots inside about a dozen steps, most of which 
the casing. A tape-controlled Pratt & Whitney (Penn Texas Corp.) indexing machine was have demanded orginal machinery re 


set on top of a Forges de Gilly horizontal boring mill, making the operation automatic. designs 
Examples of the special Lycoming 


internally designed machine setups are 
e Five internal boring operations wer 
combined on one 42 in. vertical lathe 


by ganging 24 tools on one rotating 
“christmas tree holder Phe ctup 
performed 35 finish dimensions in on 
operation, 29 finish dimensions in thr 
other, all accurate to OOL im 
e Tape controlled imtegration of built 
up tool combinations for mulling tur 
bine nozzle blade slots inside the ca 
ing. Lycoming tooling engineers fixed 
a Pratt & Whitney (Penn Texas Corp 
indexing machine on top of a Forges de 
Gilly horizontal boring mill, and added 
hydraulic feed. Electronic tape control 
sequenced the assortment from slot to 
slot, making the operation automaty 
e Reduction of the tedious drilling of 
the 509 holes im the casing for bolt 
rings and lubrication to a number of 
automatic dnlling fixtures Most im 
pressive of these was the overhead dnl 
spindle arrangement micknamed Nike 
by Lycoming workmen At an angk 
determined by the overhead guide rails, 

INNER sheet metal ring is automatically welded inside J57 turbine casing. Operator moni- the Nike drilled 44 holes in. in 

tors weld quality through Plexiglas cover which maintains inert argon weld atmosphere. diameter, 2 in. deep 

Lycoming is now producing approximately 40 turbine cases per month and estimates that Lycoming is now producing 40 tur 


it is a major producer of the part. bine cases per month and estimates 
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for Snark’s J57 


that it is one of the major producers 
of this part although Firestone Steel 
Products, Akron, Ohio, and prime con 
tractor Ford also produce the casing 
Most of the casings for the commercial 
J57s are produced by the engine's de 
igner, Pratt & Whitney Division, 
United Aircraft Corp., at lartford, 
Conn., but Lycoming, which has the 
tooling capacity to double its present 
production rate, 1s inter sted in possible 
commercial version subcontracts 


Lycoming’s Diversity 

Concermmng his company’s subcon 
tracting status, a spokesman for Lycom 
ing told Aviation Week that the di 
versity of Lycoming’s subcontracting 
has kept it from feehng the full unpact 
of present cutback However, he imdi- 
cated that for the future Lycoming 1s 
making a strong bid to extend the work 
it is doing on the Nike, ‘Talos and Ti 
tan missiles to other promising mis ile 
program 

lo this end Lycoming has been add 
ing cquipment slanted toward the necd 
of missile subcontracting. For example 

iow has hydraform machine capabk 
of handling 31 in. blank Hydraform 
machines would be used to form miussile 
itcim uch as the dished ends of pro 
Nant tanh portion of skins, pr 
forming blanks for nose cone 
ind rocket nozzk 

As future mussile, high performance 
iircraft and VTOL designs demand 
lover fractions of structure and engine 
weight for total takeoff weight, it ha 
been predicted that manufacture will 
continue to grow mor complex, 


Future Business 


In turn the future for many subcon 
tractors will hinge more and more upon 
the degree to which thev have devel 
oped special talents in the particularh 
difficult areas, according to observers at 
Lycoming and other subcontracting 
hrm 

Pre-production tooling will tend to 
require more and mor original creative 
engineering effort and will of necessit 
become an important factor in figuring 
job cost and lead time 

This require Hore ady inced 
manufacturing study contracts such as 
one subcontractor, Acronca Manufactur 
ing Corp., Middletown, Ohio, has 1 
ceived from Convair for the Atlas 
ICBM 

Still another example is Liberty Air- 
craft Product Farmingdale, L. L, 
which has been using its mammoth skin 
milling machines to reduce slabs from 
1.850 Ib. to le than 200 lb. to form 
contoured single piece tops and bot 
toms of the Grumman F-l1f’s wet 
(integral fuel tank) wing 


AVIATION WEEK, December 30, 1957 


OVERHUNG drill spindle drills and reams blind holes from inside out 


indexing tabk 


floats on a cushion of air while turning. Pre-production tooling will tend to require mor 


original creative engineering effort and will be important im cost, tine ¢ stimates 


LARGE chips curl off as rough forging is hogged down on Bullard Man-Au-Trol vertical 


lathe. The forging is reduced from $50 to 90 Ib. as it pass 


is making a strong bid to extend the work it is doing on Nike 


th 
alos 


oper ition 


md Titan 


Lycoming 
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AFTER 1000 FLYING HOURS — The lead aircraft in this 
formation of five Army H-37As (Sikorsky S-56s) over 
Fort Rucker, Ala., completed 1000 hours of accelerated 
test flying within six months after delivery, a unique 
record for helicopters. 


AROUND THE 


A new Army command, the Transportation Aircraft 
Test and Support Activity, conducted the unprece- 
dented testing program. The big H-37A was the com- 
mand’s first assignment in a program designed to 


develop a system to provide engineering data. 


WORLD WITH 


SIKORSKY HELICOPTERS 


OVER ANTARCTIC ICE—A Navy HO4S (Sikorsky S-55) 
hovers over the Coast Guard icebreaker Northwind in 
the Antarctic, supporting U. S. participation in 
the activities of the International Geophysical Year. 
Sikorsky helicopters are vital to the exploration and 
development of hard-to-reach areas the world over. 


OVER THE BEACHHEAD—A Marine Corps HUS 
(Sikorsky S-58) takes off from the carrier Leyte during 
exercises in the Caribbean. The HUS normally carries up 
to 12 passengers, or even more for short distances. Cur- 
rent Marine Corps tactics emphasize vertical envelop- 
ment of enemy areas using many transport helicopters. 
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JUNGLE OIL AIRLIFT —Sikorsky S-58 helicopters in New 
Guinea have pioneered a far-reaching new technique in 
oil drilling operations. With loads averaging about 4000 
pounds, they recently flew all personnel, construction 
equipment, drilling rigs, and supplies to several jungle 
drilling sites. Costly, time-consuming road construction 


was not necessary, and only a few months were needed 
to do the entire rig emplacement job by S-58. It is esti- 
mated 18 months would have been required if ordinary 
ground transportation had been used. Above, an S-5# 
lands supplies at a drill rig which itself was flown to 


the site in sections by S-5# 


SIKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 


One of the Divisions of United Aircraft Corporation 
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34 Ib. test sphere. 


PRELIMINARY testing involves static firing, as illustrated by photograph of the Test Vehicle 3 first-stage engine undergoing static test at 
Naval Research Laboratory machinist (right) inserts instrumentation package in 6.4 in, dia 


night on Cape Canaveral 
Baby satellite contains two miniature radio transmitters, one powered by mercury batteries, the other by solar batteries. 


Vanguard Program Moves Toward TV-4 Launching 


BRITISH newspaper headlines (below, left) reported results of aborted Dec. 6 launching of Vanguard Test Vehicle 3. Press photographers 
(below, right) set up cameras on Air Force trailer to record Vanguard launching. Vanguard Test Vehicle 4 may be launched in January. 


U.S. SPUTNIK BLOWS UP 


plunge Amerie 


Maid 
q 


+ 


BALL on end of nose probe (above) protects 
arrow-shaped angle of — attack indicator 
Transmitter just inside nose cone relays an 
gle of attack data to ground—not to guid 
mee system. Data t plotted on graphs for 
benefit of ground crew. Metal strap (toy 
right photo protect satellite from: 


or displacement during preliminary steps, 


removed before nose cone 1s put on 


TIMER in separation unit is designed to start at proper third stage 
26 sec., motor circuits close to pull hold-down pins, rotate spring re lease, eyect sphere 


deceleration point. After 
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VERTICAL situation cathode ray tube in Douglas Aircraft's proposed cockpit display for A4D is 74 in. high, 10 in. wide. It would show 


moving diagonal lines with proper convergence to give analogy of passing over Farth 


Horizontal situation display is ringed by compas 


Douglas Proposes TV Cockpit for A4.D 


By Richard Sweeney 


Segundo, Calif.—Douglas Au 
cratt | | gundo Division 
ing an operational cockpit for it 
ittack plane built 
entation of contact analog im 


propos 
Vb 
round cathode ray 
tribe pre 
formation 
Scheduled for 
Ol, af 


new 


mitroduction L960 
by Navi 


would tis 


proposal 4 
cockpit presentation 
haped cathode ray tube 


wation and re 


conventional 
for vertical ittuition 
hornzontal (aay 
lated function 
Although de 


prose ntation 


a pla 


ned round ( 


ray proposed cack 
pit does not conform to presenth on 
visioned) Army Navy 
goal of flat 


lustrument Pro 
( ithock 
ithon of 


transparent 
ray tub 


cockpit 


Transition Move 


Rather, it represents a large step away 
fiom today’s operational presentation: 
toward Army-Navy Instrument Program 
cockpit 


While this the 
i operational cockpit along the 
Navy philosophy, the first flying cath 
hardware was announced 
12V-1 test bed 
Dougla AW 


first propo il for 
Arm 


oc 


carher this vear in a 


now bemg test flown at 
Oct. ZI, p. 21 

bcature of the oposed cockpit 
which veather all 
Ta 
@ Vertical 
display mounted the 
is instrument par 
Horizontal situation 
mounted just below rtical 
bout imgled hehtl toward pil 
blight control stick mount 
ockpit, op 


pror cle for 
operation 
trib 


cathode ittnation 


tril 


cli pla 


adoon con 
ole on meht hand side of 


crated primarily by hand movement 


rather than conventional 
tich 
Coie 


rate 


tin 


from the ulti 


Progr i 


mayor Variation 
Army-Navy 


display is the use 


Instrument 
on cach side of the 
vertical situation display, of fixed verti 


Mach 


moving bars indicating an 


cal seales for number and alti 
tude, with 


craft's current statu 


Basu 
censors such as radar 
level and flow, an 
perature feeding 


consist ot 
tatic-pitot, liquid 
tom 
mito 


tom vaniou 
pressure and 
information 
computer vhich send computed data 
displa ronerator which 
uitable for use 


to clectronn 
translate it 
om the 


mito form 


prop idout 


Airborne Computer 
vould 


computer 


borne 
grammed commodate th 

of oy 
ible for the ameraft 
is that the 


rational 


could 
pro fo 
onl ltt al 


urcratt or it 


tore 
highlight of the 


tom is the cath 


ode Tat which, while conventional 


mcorporate transpat 
cnt pho phoru deve loped by Paul Eel 
it Naval) Research Laborato: \na 
which are not excited bi 1 
light I ube 


polanzing filter and 


m hap vould 


costia 
would have circular 


blac k 


hient 
absorbent 


AVIATION WEEK, December 30, 1957 


AERONAUTICAL ENGINEERING 

j 
pre-p 


the honzontal a ngcment the lett of the 
planning the Nhach indicator 
Coon kpit lavout 4 uch that al on thy reratt a wan 
nary control ind information reac computed functie ot the urcraft pruite thon the me 
within the pilot che mele ¢ cut ondition wi 1] ippli ible wilt the 
sion, can be seen without turning the ictors computation. Bot 
head cale also ha rosshatched areca ‘ We 
Lone cx ception 1 cabin cnviro noving up and down the cl the ch 1 
nent control, located on neht consol tall limit, again a computed function the 
underneath pilot operating cxisting mode, flelit prese an 
ontrol stich of the le i mall tr 
Thi crtical situation cathode 1 haped oman hie 
cuthy designed. 1 ould ow ome tf th 
hagonal dine vith pro CO | funetio 
Prive inalog | 4) I ount 
onzon lubber lin 
ncorporated. Sky analogy wall h 
vture which has not vet been mad m. wide and about 
final. Climb, dive and turn anal no mr which p 
nuld be cd movement of Nha number fo thre Powerplant Data 
mes and texture to give a mental manage ronment Qdu lett of vert 
the same as a pilot would have if flying Lancd-up bar and Nhach ike 
ontact. Information for normal flight mdicate optimum condition d powerplant 
nad attack mod vould both be radar \t the cry bottor the cale ) i ‘ bottom up 
ernved 1 il readout computed tru ( tart ‘ thaw the 
Honzontal situation display has an ur speed in knot area. Phrottl thin 
im. cia. case, with the display itself ( shat the powerplant show 
bang 7 im. acro \ nng Standby System mad co 
urrounds it with mayor compass port Should computer fail te lias at tioned through computes 
learly marked own standby pitot tom which tual output is medicated b 
Above the vertical situation di pla feeds signal directly into the mumenca! me bar, and ahenment of bar midices 
ie two round indicators. On the left part of the istrament, viclds a readout hows iplant as performaung a 


FLIGHT control stick mounted on console on right hand side of cockpit is operated by hand movements rather than ann movements a 
im conventional sticks. Throttle control is mounted on left console. Consoles serve as armrests. Control handles are expermental 
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should be for the specified flight mode, 
throttle setting 

Crosshatched section on engine gage 
is at top. Movement of engine condi 
tion indicator bar toward this zone 
without throttle movement of flight 
mode change indicates an engine mal 
other than loss of thrust 
shown at bar dropping toward engine 
off position 

Across from engine 
tude scale, is standby need 

lo the left of the Mach 
veveral rows of selector buttons for the 
Actuation of a 
brings im the 
proper computer program to yield ac 
curate tubes 
ind scales for that mode specified 


function 


gage, under alti 
and ball 


scale are 


various flight modes 
button automatically 


readouts on cathode ray 


Time Windows 


Located on this panel will be three 
time windows, with the giving 
the present time in 24 hr, clock num 
bers, the night one giving estimated 
tine of arrival according to flight mode 
in effect. Left readout has not yet been 
made final, although pilot 
seems to imdicate preference for show 
ing romaming flight endurance in pres 
ent flight mod 

Below this, just 
vertical panel becomes the 


center 


opinion 


where the 
left 


standard 


above 
hand 
land 


horizontal console, are 


ing gear and flap position indicators. A 


Thank You... 


RAY HALEN 


ISIS CARMOLTON AVE LILNY 


for the biggest 
sales year in 
the history of 


flap-actuating handle also is located 
near these indicators 

Landing gear and carricr tailhook 
operation as yet do not have separate 
current thinking being in 
terms of their automatic extension at 
the proper time after the landing but 
ton is pushed on flight mode selector 
pancl 

However, it has not yet been com 
ple tely jelled as to whether separate 
switches will be provided in addition to 
landing button automatic operation, o1 
whether gear and tailhook operating 
switches will be manually actuated out 
the landing mode 
actly what provisions will be made 


switches, 


sic button, or ex 


Weapon Buttons 


On vertical panel to the nght of alti 


tude scale are weapon mode selector 
buttons, plus communications button 
and indicators 


indicators are 


Iwo round trim position 
below bottom commun 


cations button selector row 


Ihe horizontal cathode ray tube dis 
play makes use of the fixed map and 
moving airplane principle. Variety of 
map selections will be available to pilot 
with the largest covering the airplane's 
operational range 

Other scale maps for target areas, 
home base on expanded scale, are s 
lected by pilot at will 

Display also will show a fuel range 
perimeter circle as a computed function 
of selected flight mode, or it can become 
a radius of action circle, both with pro 
visions for reserve fuel for landing 

Movement of the aircraft symbol over 
the map indicates true ground track 
ilthough heading also is expressed 

Moving ring around map will be mc 
chanically operated integrally with the 
sclection of any certain map, indicate 
that map’s onentation. Indices on out 
and inside of mng move to 
Cxpress track and heading respectivels 
numerical graduations. ‘Thes« 
indices also may be hooked into radio 


side can 


on the 


Marines Demonstrate Helicopter Disembarkation 


Marine infantrymen demonstrate method of disembarking from Sikrosky HUS-1 by sliding 


down knotted ropes while helicopter hovers. 


Fechnique permits the riflemen to leave 


vehicle safely from relatively high jumping-off point while keeping helicopter clear of terrain. 
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beacons, other navigation aids 

Should horizontal display tube mal 
function, the moving rng will become 
a standby unit, orienting like a dual 
needle RMI. 

Cockpit design calls for horizontal 
shelves, called consoles, along cach side 
of cockpit. 

Height is such that back by pilot's 
seat, consoles serve as armrests to 1% 
lieve fatigue. 

Mounted on left console is the throt 
tle, having identical travel to today’s 
A4D throttle. 

A feature of both throttle and flight 
control are the handles, which are of 
experimental shape, and will service 


additional purposes with buttons im 
corporated on them, such as fixing a 
certain base or target on the horizontal 
situation display. Handles still are 
undergoing evaluation for shapes and 
location of buttons 


Standby Gages 


On left console, where throttle travel 
lot is outboard of center, three standby 
engine gages are provided, giving tur 
bine outlet temperature rpm. and oil 
pressure 

These small standby gages are just 
in front of left armrest Ahead ot 
this are internal fuel management con 
trols and standby fuel quantity window 


XV-3 Is Tested at Ames 


hich shows pounds 
cally. In front of this are vanous annun 
cuitor lights which essentially give 
present status report 

Lights indicating real emergency ar 
located above vertical situation display 
next to accelerometer reading and oxy 
‘on gages 

On nght console are the cabin en 
vironmental and aircraft imtenor and 
cxtenor lighting controls Ahead of 
this group is the flight control stick, and 
ahead of it are the selector buttons for 
the vanou map presentations desired 
on the honzontal situation display, and 
cxternal fucl supply management con 
trols 


Two bladed rotor, a possible alternate to the original three bladed layout, is tested on Bell's XV-3 convertiplane at the National Advis 


ory Committee for Aeronautics’ Ames Laboratory wind tunnel (AW April 15, p. 23) 
returned to the original size after tests were made of various longer lengths 


said, but gave no details. 
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Height of the rotor masts, however, has been 


Airfoil shape of the rotor blades also has been altered, Bell 
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PLACEMENT OF INSTRUCTOR’S COCKPIT (rear) 10 in. higher than student's is emphasized in this view of partially completed prototype 
‘12J-1, as are wide-spaced tricycle landing gear and placement of equipment in bays under cockpits for easy maintenance. 


First 12) Photos Show Assembly, Structure 


FORWARD PORTION of cockpit assembly has shelf in nose bag- 
gage compartment to allow placement of tray-mounted equipment 
systems such as gun-fire control or ILS units. Cockpits have ejec- 


tion seat rails. 


UNDERBELLY INTAKES for single 3,400-1b.-thrust Westinghouse 
J34-WE.45 turbojet straddle nose gear compartment. Steps and 
piping complex form part of the jig in which final assembly is 
carried out, 
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BIG TAIL is designed to provide positive control at low speeds; 450% of rudder is below horizontal tail to aid in spin recovery, 


Prototype of new North American ‘T2J-1 jet trainer 


for Navy is shown in final assembly at Columbus Divi 
| ion prior to rollout, scheduled for Dee 7 \irframnc 
is Shown virtually comple tc, awaits installation of equip 
ment and mounting of Westinghouse J34-Wh-4¢ 
turbojet under the fuselage, im these first pictures of 
the tramer (for detailed engineer stor co AW Mas i 
| 13, p. 32 4 
? Designed to take tudents from through 
idvanced pliase J 1 as first urplane completely ck af 
wned at North American's Columbus Division. 
port propo ils have been made to number of forcign 
| governments Navy ha given North Amerncan an 
initial contract for 26, it is expected that this wall be 
boosted soon for a total of approximateh 150 
Design of the T2] incorporates many proven com ha 
ponents to speed the development-to-production cycl 
and assure migimum amount of “debugging” in flight 
test. Westinghouse J34 was selected because of its 
record of 1,000 hr. to overhaul and low susceptability ban 
to foreign object damage due to all-steel compressor : 
. 
! 
ser 
SPLIT INTAKES (forward) feed into single duct to provide AFT FUSELAGE of 12) prototype in its heavy jig, showing cutout at lower du 
flow to J34. A hatch at lower right permits inspection. left for hydraulically operated petal-type dive brakes a hf 
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Lockheed Laboratory 
. . . 
Selling Liquid Helium 
hirst commercial production — of 
liquid helium on the West Coast 1s 
now under way at Lockheed Missile 
Systems Division's laboratory, Palo 
Alto, Calif 

Lockheed recently made its first sale 
of liquid helum—to Levinthal Elec. 
tronic Products, Palo Alto, which is 
using the maternal (temperature: below 

52h) to study the properties of 
cintillation crystals at low tempera 
ture The project is partially financed 
by the Atomme nergy Commission 


ust one idea 


from this new, 


free booklet 


maintenance operations. 


may save you plen 


~ and it's chock-full of ideas to speed aircraft 


The Lockheed research facility plans 
to use liquid helium in its search for 
improved computing machine cl 
ments, rocket fucls and energy detec 
tors. ‘The liquid helium refrigerant is 
useful in rocket propulsion because it 
makes it possible to store energy. 

Lockheed has lined up a number of 
clectronics firms as customers for its 
liquid helium, which it would use in 
basic research 

Research conducted with liquid 
helium points to several possible appli 
cations. bor one thing, it lowers metals 
to a temperature at which many of 
them become almost perfect electrical 
conductors, and scientists envision low 


GOOD CLEANING PRACTICE 


Like dry washing and wet washing of plane 


exteriors ... engine parts cleaning ... maintenance 


of exhaust stacks, augmentor tubes and com- 


bustion heaters. You'll find 


valuable tips on 


cleaning engine test cells, stripping paint, steam 


detergent cleaning, cleaning ramps, aprons and 


hangar floors. 


For a free copy of thi: 


bo 
al Oakite Technical Servi 


i} let, just ask yaur 


Nepresentative, 


or write to Oakite Products, Inc., 55 Rector St., 


presentatives in 


OAKITE. 


“4 


Export Division Cable Address; Oakite 


temperature instruments that would be 
super-sensitive and clectric motors that 
would be 100% efficient. Also, liquid 
helium leaks through holes too small 
for any other liquid to penetrate, an 
other property that might be exploited 
Among the devices developed with 
the help of liquid helium are the cryo 
tron, a  super-conducting  clectronic 
switch, and the peristatron, a super-con 
ducting computer memory clement 


Avro Orders Parts 
For CF-105 Arrows 


loronto—Avro Aircraft’) Ltd., ‘To 
ronto, has placed orders for compo 
nents for 40 Avro Arrow CF-105 super 
somc all-weather fighter-bomber 
Production of this newest Canadian 


ureraft (AW Oct. 21, p. 50) for the 
Roval Canadian Air Force is now under 
vay, will total about $300 million 

bach aimcraft is estimated to cost 
ibout millon first produ 
tion protot pe vere estimated to ha 
cost about S200 million urcratt 
ha not vet been tested and toward 
mid-December was undergoing taxuns 
tests and final pre-flight test 

Some 650 firms are holding subcon 


tracts on parts for the Avro Arrow 
Phe aircraft will replace the Ch-100 
now standard with RCA squadron 


Thank You... 


HARVEY BAZAR 
3000 WINONA AVE. BURBANK, CALIFORNIA 


for the biggest 
sales yearin 
the history of 
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Bell Relocates 


Stabilizing Bar on 


XH-40 Helicopter 


Latest configuration of the Bell NEL40 
turbine powered helicopter is shown in this 
flight photo (above). Most obvious change 
from the carly version is the positioning of 
the stabilizing bar above the rotor instead 
of below 

Bell engineers say that putting the sta 
hilizing bar above the rotor gives the heli 
copter more stability and provides it with 
the handling characteristics of a fixed-wing 
iitplane. NEL4O is lifting six loaded 55 gal 
drums (right Sling only encircles top 
barrel; lines tie the others together. Bell 
avs the Army will call service test model 
of the NHL40 the 

These service test models of the HU] 
we now in production on an assembly line 
basis. NEL40 is currently in Phase IIL flight 
test. 
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a compression ratio of 


7:1 from only 10 stages 


or 


VAAL 


™ 


ROTATING assembly is visible in this cutaway of the Napier Eland 3,250 eshp. turboprop engine. 


Design incorporates automatic continuously variable inlet guide vanes. 


Napier Pushes Convair-Eland Campaign 


Los Angeles—D. Napier & Son Ltd 
of england pu hing its mternational 
les program for recngiming Convain 
40 and 440 aircraft with Napier 
turboprop 

\ Convan Napier 
is currently undergomg tests im 
Santa Momea, Calif. for Civil Aero 
certification 
expected to be 


40) pow red by 


Ihe test program 4s 
completed in 

\ 440 purchased new by Napiet 
from Convanr and which has been 
parked at) Washington National Ai 
port is about to be converted to Elands 
by Pac Acro Engineering Corp., Santa 
Monica. Napier says that after this 440 
has been converted and certificated, 
will be used as a courtesy aircraft: when 
1 sale has been consummated, Napier 
will loan the 440 to the customer until 
conversion of the customer's plane 
completed 


Probing Market 
Meanwhile, Napier talking to 


airlines, manufacturers the 
foragn market. [efforts also have been 
nude to interest the corporate plane 
market) im conversion of presently 
owned 340s and 440s. Napier said it as 
currently ipproaching manufacturers to 
try to interest them im installation of 
engines in planes now bemg pro 
duced 

Only concrete sale for the present 1s 
for conversion of three 340s owned by 
Real S.A.’ Transportes Aeros, the 
Brazihan amine (AW Noy, Il, p. 51 
contract is worth about mil 
hon 

en route to Santa Monica from bong 
land for certification, Napier’s 340 wa 
demonstrated at Ottawa before top 
level officials of the Roval Canadian 
bores The otheials observed, but 
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Aviation Werk was told that no ac 
fon wa planned 

Ihe 3,250 eshp. Eland engines en 
dow the Convair with an extra 2,000 
lip. without mereasing the existing en 
gine weight and enable the machine to 
operate to its airframe structural limit 
of 53,000 Ib. for takeoff. No airframe 
iterations have been made. ‘The con 
version exploits airframe design mat 
gins beyond the capacity of the ong 
inal racial engines 


Performance Comparison 


Comparnng the performance of the 
land and the piston-engined version, 
Napier claims 
@ A 35-55 mph. increase in block speed 
Over a 600-mi. stage length the Eland 
Convair can take the orginal capacity 
pavload of 12,900 lb. to 15,000 ft. and 
cruise at 275 mph. At this range the 
piston engine version is down to 10,500 
Ib. at 233 mph 
© As much as nine cents per mi. reduc 
tion im direct operating costs 
kour-fold increase in capacity pay 
load range which, with 12,900° 
jumps the range with normal reserves 
from 250 mi. to 970 mi 
elncrease in passenger 
tion due to new forward position of 
propeller are. Makes po ible four more 


seats forward and two windows or, for 


iccommoda 


tournst version, an aft lounge seating 
1X 
@ Sixty per cent reduction in climbing 
time in altituck 

These the company 
ruse the profit potential of 
the Convair an extra $54,000 annually, 
based on a utilization of 3,000 hr., load 
factor 65° and stage length 200 m1 
On an SOO-mi. stage, annual earnings 
fa singk 


piston engine version by $140,000 


machine should exceed the 


Ihe company also poimts out that 
the standard load factor of 65% 1 
likely to prove conservative as intro 
duction of turboprop aircraft clsewher 
has led to steep rises im route trathe 
duc to passcnger ippeal 

Napicr assessments of DC-6 and Con 
tellation 
tractive because these 


749 conversions prove less at 
urcraft are al 
ready operating to their designed gros 
weight. Block speeds go up 50-60 mph 
md operating costs are reduced by 
about 10% but there is a reduction m 
the stage length with full payload 

\ ith these three aircraft types, Na 
picr estimates the total world conver 
sion potential with spares at 4,730 en 
gincs and would be very satisfied with 
25% of this business. The Eland con 
version is presently estimated at $400, 
000. This compares with $450,000 for 
the Allison conversion which involves 
airframe modifications, Mr, Hampton, 
senior sales executive, told) Aviarron 


W 


Brazilian Interest 


Real eventually intends to convert its 


whole flect of 20 aircraft. The Brazilian 
Ministry of Acronautics has also shown 
interest in the project. But firm interest 
in the conversion extends to most other 
countries, including Japan 

In Washington, Napier has estab 
lished the head office of a subsidiary 
kngines Inc.—and has ap 
pointed Pac Aero Engineering Corp. of 
Santa Monica as conversion contractor 
Dallas Automotive of Dallas is to under 
take cngine repair and mamtenance 
The Kland Convair bolds a special cate 
gory certificate from the British Ai 
Registration Board 

Decision to 


Napier 


chiminate 
changes was fundamental to the cco 


nomics of conversion, and some per 
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TORQUEMETER improves isolation of reduc 


tion gear from propeller vibration. 


formance Concessions wer accepted 
Structural changes are entirely confined 
to that of nacelle reimforcement for 
ward of the existing engine bulkhead 
ven the original nacelle diameter was 
retamed though the turbine is only half 
the piston engine diameter. A reduc 
tion im nacelle diameter would have 
necessitated costly wing changes not 
justified by a two-knot gam in perform 
nee, and improved appearance 

A torque limitation to 3,350 equiva 
lent shp. enables the aircraft to meet 
the cnginc-out-at-takcoff 
without any imerease to rudder or tail 


condition 


plane surfaces Ihe engine has been 
developed at 3,500 lp. Power reserve 
hie Ips compensate for 0.72 powe! lo 
per degree centigrade fall in ambient 
tomperatur 
Nacelle reimforcement consists of an 
mecrease in the number of stringers, box 
mg im of the existing channel section 
longerons and local merease the 
skin. Nacelle top section wa 
nodified to ccept thre profil of the 
pipe ann hot air muff—this ha 
penalty than alte 
the shape of tl pipe existing bi 
lw tiffened to meet 


pla cmecnt 
haft 
co ression, ratio of 
from onl ro main 
it has the ghest stage efhoene 
Known Compressor Design im 
orporates automatic continuously vari 
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REDUCTION gear annulus has external tooth form which engages, with considerable flank 


clearances, in similar toothed fixed housing 
able inlet guide vane Operation 1 
well removed trom the surge line and 
i single-lever self-trimming control sy: 
tem provides a “slam urge-free a 
celeration from flight idling to full 
12,500 engine rpm. only two 
seconds 

Gas inlet temperatures of 940¢ r 
ilso higher than have previously been 
used commercially. ‘These two factors 
backed up by some ophi ticated light 
weight engineering, lead to outstanding 
peciic weight and cruising fuel con 
umption ratings of 0.5 Tb./eshp. and 
0.475 Ib. hp hr. re pectivels 

An extended fin-cooled turbine black 
platform is used which reaches between 
the gas annulus and the disk fir tree 
The platform 


maximum gas temperature felt by the 


con iderabhs lower 


disk, which can then be made of con 
ertional ferritic disk materials in spite 
of the high ga ait 
bolic ire also laced from the platform 
o the wire ws taken clear of th 
tream Ihe latest Nim 

for the first 

\ life of 

tu 


\lu 


ALUMINUM bronze is used for most of the 


ach tooth’s mating flanks are isolated 


of thi COMMITS blading ber ot 
it upenor fatigue properti 
cause, bemg a bearing material, it main 


muzes the consequences of a casing rub 


Torquemeter Design 


he torquemeter mandator on 
British engin is of interest because 
it departs from the use of hydrauli 
pistons, saves weight and improves iso 
lation of reduction gear from propeller 
Annulus of the reduction 
gear imcorporate m external tooth 


vibrations 


form which engage with considerabl 
flank clearance m oa similar toothed 
fixed housing Sealing arrangement 
solate mating flanks of cach tooth 
Pressure oil 4 fed to thr Clearance 
chamber between corr ponding flank 
when commumcated with the opposite 
flank chambers through restu 

wees across cach tooth. The pr 
dithercntial the tooth 


compressor blading because of it superior 


fatigue properties and because, being a bearing material, it minimizes the consequences of a 


casing rub. Napier says Eland has the highest stage efficiency of any known compressor, 
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Air Force Infrared 
measuring program 
chooses 

Barnes instruments 


entists using Barnes Far Infrared 
Vihes Peak 


The majority of participating 
in the Air Force's critical 
pioneering study on infrared radi 
ation of background and targets 
selected Barnes infrared measur 
ing equipment 

Phis equipment included Infra 
red Radiometers, OptiPherm™® kat 
Infrared Cameras and low and 
high temperature Infrared Refer 
ence Source Engineering 
is the only commercial source for 
comple tely inte rate d radiation 
detecting and measuring instru 
ments of this kind 

The standard line of proven 
field and laboratory intraredequip 


ment offered by Barnes inelude 


elutrared Radiation Measuring 
nt 

Infrared Radiation Sources 
Phermistor Infrared Detectors 
Building Bloeks for Lotrared 


System 


Advance 


and remote temperature measure 


in radiation detection 


ment owe much te developments 
that originated with the Infrared 
Division at Barnes Engineering 
They are equipped and stafled to 


develop your infrared systems 


If vou are thinking of using infrared, 
write for complete information on the 
integrated line of Barnes OpuTthe rm 

infrared radiometers, sources, 


detectors and components, 


BARNES ENGINEERING COMPANY 
Stamford, Connecticut 


Are you on the mailing list for 
TECHNIOUES? This publicatior, 
devoted to developments in infrared 
detection, will be sent on request, 


to accommodate 
tively high haft deflection 
from the lightweight 
idopted 

Details show how a small unloaded 
pilot track is used to shift a spher 
cally mounted outer track of the main 
roller bearing .o that it is alway paral 
lel to the inner track when the journal 
deflects 

This bearing detail was one of the 
few modifications called for since the 
engine first ran in 1952. Others in- 
clude 
e Switch from light alloy to steel for 
first three disk stages to 
meet centrifugal growth tendency; use 
of a magnesium compressor casing in- 
stead of aluminum alloy, which saved 
weight, and introduction of blowoff 
annulus and valve starting 


comstruction 


COMMPTessor 


to mnprove 
and economical idling characteristics 
e Turbine nozzle rings dogged in Cas- 
ing replaced rigid fixing to allow for 
differential expansion 

( howe ot 
knocked at least three 
length 


peed 


upstream fuel imyection 
inches off the 
Adoption of 


individual re 


overall 
unit construction 
reduction 


placement of the gearing 


ind air imtake, compressor, Combustion 
chambers and turbine assemble hie 
turbine can be replaced in seven min 
utes without disturbing the rest of the 


Thank You... 


MAURIE McGUIRE 
4045 N. LA SALLE ST., INDIANAPOLIS, IND, 


for the biggest 
sales year in 
the history of 


mount 


Lightwaght 
par kaged installation. [he 


low for ca 


issemblu im ittached to a 


ngid mounting plate in the region of 
hearmg and pick 

it three 
of the 


assemblies are 


up the 
compressor ind 


the center 
nacelle structure 
copK couples 
turbine ranged = to 
cancel at this center bearing in the 
mounting plate 

A tubular welded = structure 
extends from mounting plate to tur 
bine casing relieves the turbine and 
aft section of the engine from bending 
loads. Replacement of a complet 
power package takes only one hour 
replacement of the engine alone about 
cight hours 


which 


Fuel Metering Unit 


\ Napier fuel metering unit in con 
junction with propeller governor auto 
for changes in 


matically compensates 


forward speed, ambient pressure and 


tcmperature ind prevents surging dur 


ing transient load condition \ variable 
datum turbine inlet temperature 1s also 
unusual insofar as it employs a mercur 
vapor circuit which sec the gas stream 
Vapor is contained im a type of bourdon 
tube which clongate with cl mall 
temper ifures im Vapor pressure 

The piston engined aircraft was onl 
cleared for light icing by the CAA 
Napict feels that the additional hot ga 
will obtam for 


urcraft a clearance to 


flow from the 
the converted 
maximum continued icing condition 

Manv thousands of flight hour i 
Is specific a the compan will be con 
cerning flight 
chief development engineer said Wi 


development but the 


have had only one engme failure in the 
ir—and that was traced to a faulty tra 


in one of the compressor bearing 


Voodoo Viewfinder 
installed in four RE-LOLCs 


which recently broke the transcontinental 
speed record (AW Dec. 9, p. 34), was used 


Viewfinder 


by the pilots to locate photographic targets 
and as a precise means of checking drift 
to help navigation. The device can look 
forward and below the aircraft Usualls 
viewfinders offer a pilot his choice of two 
views, wide angle or narrow angle. Tlow 
ever, the Voodoos are so fast that their 
viewfinders had to incorporate four views 
three narrow angle and one wide angle. In 
addition to target location and drift angk 
indication, the viewfinder also computes 
photo interval rate for the pilot. Designated 
VF-31, the device is a product of Chicago 


Acrial Industries, Inc. 
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By Craig Lewis 
Dallas— Modifications designed to im 
prove performance and simplify produ 
tion and maimtenance have been 
ranked the production 
trainer which went into flight test this 
month at lemco Aircraft orp 
manufacturing facility her 

birst production made its tirst 
flight Dec. 2 and will go through a 
three month flight test program at the 
Dallas plant. PT-1 wall then go to the 
Naval Aucraft ‘Test Center at Patuxent 
River, Mad... where Temeco wall put it 
through another two months of flight 
testing before turning the new tramer 


over to the Nav 


First Aircraft 


Navy accepted first production 
n September ind bailed it back to 
lemeco for testing. Temco will finish 
ork on its present production ordes 
for 14 aircraft by mid-1958. Order in 
ludes two airframes for static test along 
vith the 14 production model 

Changes made in the design of the 
rginal prototype ind imcorpor 
ted in the production model are all 
of a general program nied at 
leanmg the urplane up and taking it 
isicr to produce ind maimtam., Phe 
nodifications have little effect on per 
tormian tatistics of the Navy tramer 
One of the mam acrodyvnamic fixes 
was made in the wheel well doors to 
correct a wallowing condition found in 
prototype flight test In the il 
prototype, the doors were open when 
the trainer was in landing configuration 
On the production model, nos wheel 
doors are closed in the landing con 
hguration 

With the new sequencing, nose wheel 
doors are open only in extension and 
traction cvcle After extension, the 
doors are closed, leaving a small flap 
open to iccommodate the nose 
trut 

Doors are now sequenced hydrauhi 
nik Inboard section of mam gear 
loors has been extended a foot and 1 
retracted when gear 1s down to keep the 
urplane as clean as possible 


Gear Redesigned 

Landing gear has been redesigned so 
that main components are now inter 
hangeable. High pressure tires have 
replaced the low pressure tires on. the 
prototype, and a new internal dise type 
braking system is used in place of thie 
prototype external typ New braking 

tem i automatically adjustable 

Redesign of landing gear has also 
jncreased the production model's toler 
ance for hard landings. Stroke on main 
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Production TT-1 Begins Flight ‘Tests 


FIRST production TT-1 takes off during flight test program which started early im 
December. Landing gear retraction cycle shows new sequence of wheel door apening 
On the production TT-1, nose wheel doors and inboard main gear doors are closed both 
when the gear is retracted and extended, Doors are open only during the retraction and 
extension cycles. This new feature makes the Temco tramer cleaner during take-off and 
landing and cures a wallowing condition found in the prototype T1T-1, which had its wheel 


doors open in the landing configuration 


and nose gear has been lengthened so tructurc for the leading edges of the 
the airplane can descend at a rate wings, Claninating a hydropr opera 
of 20.5 tp m place of the rate of | tion and the use of 4,000 rivets on the 
tp for the prototype bolt up eted sandwich leading edge 
lial flutter which de cloped in tha used to save tine in building the proto 
prototy pe was cure d by redesigning the typ Honevoomb structure 
clevator trim tabs Onginal ersion had 1) of the wing on the production 


one high spect ratio tab on the left Il) 
clevator which was actuated on the out 


Fuselage Link 


board end. Production model ha i 


horter tab im cach clevator, and the lunk between the tail boom ane 
new tabs are actuated in the middle b fuselage ha been altered on the pl 
i direct linkage horn duction version to gi the fusel 
bexcessive pitchup in the earl pro more rigidit md make the tal boon 
totype wa traced to the clamshell au casicr to renee Boom pli 
brake located on the ertical fin below moved bach mn. to a position aft of 
the rudder Pitchup reduced and thy tailpipe fain ma 
braking cifectiven mecreased by the from tou t typ 
ddition of a third brake panel below rin forgin conhy 
thre tail CoM vhich open downward th 
lemeco unplied produ thon for@me flan 
witching to a bonded honeveomb Prototype tep 
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opened when the Was Open 
diave been replaced by kick type step 
The w steps are flush with the fuse 
lage, and they are closed when they are 
not being used. This new feature make 
and it~ also 
danger of debris from pilot’ 


intakes 


production 
climate 
hoes getting imto nearby jet 
dunng run ups 

Among 


was 


modification of the 


changes to simplify 


liquid oxygen system, Converter is a 
composite unit which can be changed 


quickly Other VI-l components have 


been made casily accessible to simplify 

mamtcenance 
With a 

the whol 


bn opened for 


series of five s doors, 
bottom of the 
maintenance on the 
ystem and 


nose scc 


ACCC’ 


aircraft can 


ystems, control 
Modification of the 
mechanics to work on the 


hydrauly 
cngin 
tion allows 
nose gear from above instead of through 
doors. An 
also been provided on the production 
model for the rear of the forward in 
trument panel and electrical units on 
the firewall. 


the wheel access door has 


Redesigned canopy jettison system 
is the main new safety feature 
production model. Changes were mad¢ 
to conform to Navy tramimng requir 
| 
Prototvpe’s canopy was jetti 
produc 


on the 


ments 
soned by a pneumatic bottle; 
tion model ballistic 
Canopy is jettisoned at the first stage 
of a two-stage face curtain. Seat is 
cjected at the second stage 

Instrument panels for both seats have 
been rearranged to bring them in line 
with Navy standards. Added safety de 
vices on the pancls imclude warning 


uses a charge 


Tiny Gnat Carries Big War Load 


Huctical versatility of tiny Folland Guat fighter-bomber is highlighted in these photos showing plane loaded with external stores, including 
and 12 three-inch rockets. Landing gear doors, bottom view, double as dive brakes to 


i pair of 66-gal. auxiliary underwing fuel tanks 


slow plane, 
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World’s newest and fastest 


Time: 9 December, 1957 
Occasion: the Eastern Joint Computer Conference in 
Washington 
Event: a major breakthrough of speed, quality, flex 
ibility and cost reduction in the field of 
data processing and transfer 
Featured: the new device pictured above 
Known as the “Stromberg-Carlson Model 5000 
High-Speed Electronic Printer,” this equipment com 
bines CHARACTRON® computer read-out tube, made 
by Stromberg-Carlson, and XeroX’ 
tronic printer, made by Haloid. Together, they tran 
late stored electronic information into visual material 
at 5 to 10 times the volume output of mechanical 
printers representing the same investment 
In operation, the CHARACTRON shaped-beam tube 
reads out and displays on its face the output of any 
at speeds up to 10,000 


data processing equipment 


SC STROM 


characters a second. Acting clectrostatically and with 
dry materials, these displays sensitize the surface of 
a selenium drum in the XenoX Coryerco printer, The 
data are then transferred to a roll of paper, vellum or 
multilith master and come off the printing machine 
at the rate of 5 400 page 

Besides speed, many other advantages are inherent 


in the system. There is no intermediate processing, a 
with engraving or letterpre lower cost per page! 
Manufacture of the “Model 5000" utilizes printed cir 
ndahilit lext ui 
and busine forms can be combined lexthility! And 


computers whose idie time may be valued at as much 


cuitry and transistor 


as S300 an hour can be “emptied” in just 
y! 

We are confident that thi Vstem is the answer to 
hundreds of electronic data processing output prob 
lems, military and commercial by 
addressed to Stromberg Carlson, San Diego, Calif 


BERG-CARLSON GD 


GCENERAL cs 


General Offices and factories at Rochester, ¥...West Coast plants at San Diego and Los Angeles 


‘Ye vgs 
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new radome test range 


finest in Americanindy try, 


Bring your tough ones to Zenith 


Do you have a radome or antenna that you can’t test aceu- 
rately enough with your own equipment? Then bring it to 
Zenith s new radome test range 


at your disposal. is the largest. most advanced test 
America and the experience Zenith has gained in 
testing more radomes than all other companies combined 

Lhe central test building and the four permanent lowers on 
Zenith s new OU-foot. double-deck. concrete-and 
steel structures, with foundations sunk deep in the earth te 
eliminate 


Vibration. Two additional towers are portable. se 
that Zenith can make tests on kB different ranges plus a spn 
cial, long-range setup for giant radomes like those on the 


tests are made on 


Navy's Lockheed Constellations. Many 
automatic equipment And a svstem of elevators and dollies 
provides for fast. safe handling of radomes. 

Zenith is best known for the integrated work it has done in 
the design 
fiber components By making and testing more than LOO.000 


manufacture. and testing of resin bonded glass 


radomes. we have learned how to form resin-bonded glass 


fiber in almost every shape and size and how te put iten the 
production 

But each of our services — research, design. development, 
al iil 


We invite vou to “bring your tough ones to Zenith? 


engineering. testing is 


rately 


Zenith Plastics Company 


1600 West 135th Street, Gardena, California 


Subsidiary of Minnesota Mining and Manufacturing Company 


S ON I D GtaAaAss 
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lights for low oxvgen supply, low fuel 
boost pressure and fuel pump failure 
has a completely 
communications 
transistorized 


Production 
new set of 
Svstem includes a new 
interphone system designed by ‘Temco 

Prototype was equipped with 
VHF gear for use during flight 
Production models are equipped 
radio and ADF gear. Range 
of production TI-l’s AN’ ARC-52 
UHI gear is greater than the 
tional range of the tramer, so students 
can't get out of touch with their base 
UTll 
give instructor 

Antennas on the production model 
ire also arranged im a new pattern In 
place of the prototvpe’s antenna 
on top of the fuselage, TT-1 will have 
i ULF blade antenna under the fis 
lage below the forward scat. ADI an 
tenna is burned under the well 
with a Fiberglas cover to cut drag 


gear. 


basic 
tests 


with UHI 


ope ta 


controls have been redesigned to 


override capability 


cngine 


Actuator Designed for B-58 Pod 


Aileron actuator for canceled Convan 
\IX-1964 is constructed so that when 
ever hydraulic control pressure drops 
below a certaim level, the actuator auto 
matically carnes the control surface to 
a neutral position holds it 
mechanically locked until control pres 
Construction of actua 


where it 


sure is restored 
tors mate, the 
rudder actuators and the 
tor 1s similar 

Actuator was made by 
troit, Mich under subcontract to 
Sperry Gyroscope Co \IX 
1964 was to have been a guided pod tor 
the BSS bomber 

lor the airlaunched missile this ac 


upper and lower 


canard actua 
Vickers, De 


Convan 


tuator may have been desirable cithes 
to guard against collision  dunng 


separation or to prevent complete fail 


ure of mission if the missile were hat 


AIRCRAFT 
AIR FORCE 
NAVY 
ARMY 
MDAP 

TOTAL 


MISSILES 
AIR FORCE 
NAVY 
ARMY 
MDAP 

TOTAL 


AIR FORCE 
NAVY 
ARMY 
MDAP 
TOTAL 


AIRCRAFT 
AIR FORCE 
NAVY 
ARMY 
MDAP 

TOTAL 


MISSILES 
AIR FORCE 

NAVY 

ARMY 

MDAP 
TOTAL 


AIR FORCE 
NAVY 
ARMY 
MDAP 
TOTAL 


Military Aviation Financing 


Following are details on the financing of aircraft, missile, and electronics programs by 
the three services for the first quarter of Fiscal 1958 


OBLIGATIONS 
(In Thousands of Dollars) 


ELECTRONICS AND COMMUNICATIONS EQUIPMENT 


EXPENDITURES 
(in Thousands of Dollars) 


ELECTRONICS AND COMMUNICATIONS EQUIPMENT 


Unobligated 

July 1 to Balance 

Od. 1 1 
$1,119,467 $6,683,043 
217,007 2,871,357 
—6,753 91,853 
54,114 939,926 
1,383,835 10,586,179 


401,257 1,653,523 
28,330 648,940 
6,607 27,393 
70,110 


436,194 2,399,966 


35,854 519,628 
15,048 291,800 
~2,339 5,339 
25,368 335,610 
73,931 1,152,577 


$1,524,713 $11,649,654 
574,587 5,295,254 
23,503 257,879 
214,516 1,024,623 


2,337,319 18,427,610 


363,942 2,881,425 
72,179 967,589 
115,542 883,226 
842 70,110 
552,505 4,802,350 
134,461 1,135,083 
29,480 468,292 
39,887 344,178 
38,807 354,486 
242,635 2,302,039 
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DISASSEMBLED components (above) show 


makeup of left aileron actuator; below bs 


complete assembly (night aileron actuator) 


action near 


called for the 


by enemy target Specitica 


titan bod 


thon 


ictuators to withstand Ob ambient 
teady state temperatures and a thennal 
hock consisting of a min. acceler 
thon to a 2-min. dwell at 
ind a 4 mun. coast to Ob. In a case 


where the fompcrature was) produced 


by heating thi would 
mean a Mach 4 mussile launched from 
i Nach mother hip 


Thank You... 


HOMER A rit 


for the biggest 
sales year in 
the history of 


‘ 
| 
| 
ahs 
1913 OAKLAND ST FORT w 
P 
j 
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Swedes Offer J-35 to Other Nations 


Saab-35 Dragon, chosen by the Swedish air force as its next standard aircraft, lifts off the runway on a test flight (top) 
was designed as an all-weather interceptor, but will be developed through modifications to other missions, including ground attack 
Stalling speed of the plane is about 115 kt., but is has been flown at altitude as low as 102 kt. Company says the J-35 can't be stalled under 


normal flight conditions. Landing with normal braking and drag chute gives a run of about 1,970 ft., and during a demonstration the plane 
was landed and brought to rest in about 1,450 ft. without over-heating the brakes. 


Double-delta plane 


Three-view drawing of the Saab design shows its unusual 
aerodynamic layout (bottom). Saab is actively pushing the airplane in Europe as a low-cost, high-performance airplane with outstanding 
short-field characteristics, Strongest sales pitch is being made to the Germans and Swiss. 
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Scientists Explain U.S. Technical Lag 


Washington—Scnate Preparedness 


Subcommittee recently asked a number 
of U.S. scientists and members of the 

iation industry to comment on the 
tate of U.S. defense and scientific ef 
fort and the reasons for the lag behind 


the Sovict Union (AW Dec. 2 
The following replies were released by 


p 20) 


the subcommittee 


Simon Ramo 
The Ramo-Wooldridge Corp. 

“The missile and satellite programs 
of the nation have not used the scien 
tific and engineering manpower of the 
nation to the fullest. Although this 
maximum has been approached in the 
case of the Air Force’s ‘Thor, Atlas and 
litan programs, two other factors have 
existed on all programs, including the 
ibove referenced Air Foree programs, 
that have limited the program prior to 
the exhausting of the full scientific 
Manpower resource of the nation 

These are (A) fund and facility limi 
tations, and (B) the use of top scientifi 
ind cnginecring-management man- 
powcr to cll pustify defend and other 
VISE be imvolved in nontechnical 
spect to insure full appreciation, 
ponsor hip continua 
tion of the programs Ultimately, the 
technical resources of the nation wall 
limit our rate of progre in these and 
related fields, but today the much di 
cussed ‘shortage’ of engineers and scien 
tists has not been the bottleneck. 


Bottlenecks Described 


In rescarch and development work 
cncrally the bottlenecks have been 
\) too small a budget, (B) imsufthcent 
ippreciation of the inportance of 
earch and development work planned 
ind carned on well ahead of the com 
mitment to a major weapon system, 
( vell entrenched, bad habit to 
regard research and development as 
deserving only of minor sponsorship 
until and unless there is fairly complete 
evidence that a major new weapon 

tem based on this research and ce 
clopment will indeed be successful 
ind (ID) the tendency to implement 
research and development out of pro 
urement funds 

As a general comment, it can be 
aid that too large a fraction of the top 
research and development talent of the 
nation is engaged in nontechnical pur 
uits intended to assure the stability of 
the teams with which these top men 
are associated 

Ihe chief factor in’ determining 
where we stand in missiles and satel 
lites today is the late starting date—late 
compared with when these program 
could have been started. ‘Uhis late start 
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resulted from years of established prac 
tices to mull over, argue out (often in 
in atmosphere of interservice rvaln 
analvze, and committee-to-death — the 
starting of any major project We have 
had this dilemma: our pattern of op 
crations has precluded committing to 
large projects carly, when the job ap 
pears too speculative as to its final re 
sults; vet, we have not permitted large 
basic research and development ex 
penditures that in the end constitute 
the only means for uncovering evidence 
as to the potential success of new con 
cepts 

It is a small exaggeration to state 
that the starting of our huge ICBM 
and IRBM programs resulted when 
they did, rather than a vear or two 
later, only due to the accidental timnel 
appearance in the nght places of cer 
tain personalities of exceptional con 
victim, imagination and courage 

The completion of the «ck clop 
ment production CHYICCTING mal pro 
duction and the attamment of 
tional capability in the existing 
range ballistic missiles can best 
ured by ever po ible upport for the 
competent operating organization il 
ready built up to handle these project 
It is too late now, and dangerous im 
the sense of potential dislocations and 
chedule lippage to attcmpt i om 
plete governmental reorganization fe 
these pecihe project that arc now 
well along. ‘There is no way now to go 
back and start over again at an earher 
date 

“Tlowever, with regard to all follow 
on projects, including improved bal 
listic missiles and a variety of sateliites 
and other pace weapon tom we 
will progr it a faster rate onl if 
\) very major changes are made in 
Defens« Department organization to 
climinate interservice rvalry hand: 
B) separate funding is provided 
these major program ( new proc 
ment and research and development 
policu ire instituted that wall permit 
large gamble ind (ID) in the long run 
relatively huge 
mitted compared with our pr cnt 


expenditures are com 


trivial ones for basic research (not tied 
to any pecihe military we ipon 
tem ide; md education 

In connection with the pre 
existing ballistic missile projects that 
we nearing completion dates it the 
next vear or two, a 10° or 20° in 
crease m funds and a smoothing out of 
ll organizational problems above the 
level of the operating organization will 
he ufijent to pro ide the maximum 
of upport 

In the case of follow-on project 


a doubling of expenditures is required 


nd in the case of basic research and 


cducation. some tenfold merease is what 


is needed to maimtam or 


pcrnonty in our position with rm pect to 


the Soviet 


Homer E. Newell, Jr. 


Noval Research Laboratory 
It is my opinion that a stron 
basic research program as sential to 
continuing vitality of apphed research 
md development in or oan 
other military or peacetime applica 
thon New facts, new ideas, new tech 
une new material new 
come trom the basi 
uch effort and are not forthcomin 
in adequate abundance when the basi 
ach hig 
Basi ich the search for 
mwledge for the ike of knowled 
mad can be out onl that 
pi it It should not be ontused with 
ipphed research and development, thy 


ippl ition 
ou 
Vhese pra 
come trom 


unpredict 


In the case « 
eas that 
pu 
rt ote the ipphed 
clopment) and operation 
parts 
earch 
mater 
modu 


incl itedlite 


cmcndou of tine 
cit 

i 
md to obtam 
tuned 
wom omy own 
ition of the upper 
cd that ther 
thi wt of 

the 


idequate 

thy lippel 

been man 
low have lain dormant be 
of lack of mone md per onnel te 


ould i that thre 


thonal ett been about 


tack them 


at on been, consider 
these problem that tia 


named dormant At the Naval 
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law rocket sounding 4 
carch 
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boon t 
fe 
borne 
hee ty 
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ha 
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COMPLETE DESIGN FLEXIBILITY 


WITH EVERY TYPE 
SHOCK ABSORPTION 


Any aircraft landing gear requirement you have 
can be solved by Cleveland Pneumatic. The gear 
can be designed around a conventional AEROL, a 
new-type high-pressure AEROL, or a Cleveland 
Pneumatic liquid spring. We engineer and produce 
all three types of shock absorbers 

If space aboard is extra-tight, the small-cubage 
Cleveland Pneumatic liquid spring gives you the 
greatest shock absorption in the smallest package. 
Static pressures as high as 20,000 psi can be used. 

Another weight- and space-saver is the high- 
pressure AEROL. It was developed by Cleveland 
Pneumatic to operate at 5,000 psi static pressure 


TOOL COMPANY «¢ CLEVELAND 6, OHIO 


FROM CLEVELAND PNEUMATIC 


with special CPT pressure seals. (Tests were suc- 
cessful up to 8,000 psi static.) 

Tell us your landing gear requirements at the 
start. Cleveland Pneumatic designs and builds all 
types of landing gear, recommends the type best 
for your service needs. 


Write for the &-page technical 
booklet which describes the princi- 
ple of the liquid spring. Ask for 
“Booklet LS-10" 
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Cleveland Pneumatic provide leak- 


THREE PRESSURE-RANGES 


OF AEROLS SHOW BENEFITS 
HIGH PRESSURE 


pressure AEROL and (right) 
diameter of 


Weight with Oil Weight with Ov y Weight with Ov 
303 ibs 196 ibs 144 Ibs 

Piston 0.0 Piston 0.0 Piston 0. 0 

10.00 in 7.50 in 475m 
Static inflation Static inflation Static infiation 
Pressure 1805 ps Pressure 3210 psi . Pressure 8010 ps 
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Paratroopers Jump From C-130As 


Paratroopers of the Army's 82nd Airborne Division participate in a mass jump from USAF 
Lockheed C-130A Hercules turboprop transports over Drop Zone Sicily, Ft. Bragg, N. C. 
Twenty-five aircraft dropped 1,000 paratroopers in 10 min, during the exercise. 


search Laboratory the effort, because 
of lack of money and personnel, has 
been less than 50° of what it should 
have been on the above basis 

Ihe bottlenecks that I have en 
countered have been of three types: (A) 
admunistrative, (B) lack of money and 
(C) lack of personnel. Actually there 
is considerable overlap between and 
among these categories 


Viking Research 


The Viking, which was begun in 
1946, was developed as an upper air 
research The rocket itself, the 
techmiques learned, and the associated 
equipment developed, formed the nu 
cleus for further development into a 
ballistic mussile system. Nevertheless 
NREL never could obtain the financial 
support to carry out such a develop 
ment. In 1952 the Laboratory pointed 
out to the Navy the umportance of bal 
listic weapons to mulitary preparedness 
ind showed im detail how the Viking 
experience and hardware could be used 

the basis for the development of a 
medium range ballistic weapon usable 
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from land, ship or submarine, But such 
| project was never funded 

“When the ballistic missile proposals 
failed to receive support, NRL, decided 
to use the Viking as a supporting 1 
scarch vehicle to obtain data important 
to missile development. Because of its 
costliness it was difficult for NRL to 
fund this project, and, since appeals to 
both the Navy and Air Force brought 
no support, the project was about to 
go under, when the Vanguard program 
came along. It was the Viking expe 
nence and hardware that put NRL in 
i position to undertake the Vanguard 
work 

Basic research in’ the Department 
of Defense suffers by bemg swallowed 
up in and made subservient to apphed 
research and development programs 
It suffers in competing with such pro 
grams for mone personnel, facilities, 
and support in general. What ts needed 
is a permanent, competent and ade 
quate staff of scientists at the DOD 
level to provide leadership in basic and 
applied research. By leadership [do 
not mean detailed direction; [| mean 


the actual doing of high quality, imag: 
native, comprehensive, and dynam 
research, the participation im scientific 
proncecring 

‘In my opimion a purely coordinative 
office that is not involved in the doing 
will not be effective. By adequate staff, 
I mean something in the nature of a 
complete laboratory covering in a broad 
way physics, chemistry and engineer 
ing. In asking that such a laboratory 
be placed at DOD level I am looking 
to securing a position for it where its 
leadership can be asserted within the 
military, where the needs peculiar to 
basic research can be protected, where 
the funding can be sufficiently stable 
for sound planning and operation, and 
where close liaison with the military 
can still be maintamed. Laboratories 
like the National Bureau of Standards 
and the U.S. Naval Research Labora 
tory have the breadth and depth of 
competence and activity to provide the 
leadership required were they properly 
placed organizationally, But NRL, un 
fortunately, is buried at the very bottom 
of the administrative heap in the Navy's 
Office of Naval Research 


Money Crimp 

“NRL has made a continuing effort 
to keep the costs of its rocket sounding 
program down. One approach which 
promises to reduce costs by large fa: 
tors is the development of the Arcon 
and Iris rockets. Lacking Navy support 
for these developments, NRL found a 
non-DOD sponsor who agreed to fund 
the developments to their conclusion 
Some funds were transferred to NRI 
but at this juncture DOD and. the 
Bureau of the Budget told the sponsor 
to leave the rocket development busi 
ness to DOD. But DOD did not pro 
vide the funds needed, and the Arcon 
and Iris efforts ground to a halt. Arcon 
would have died had not the Navy 
learned that the Army was going to 
pick up the work, whereupon the nec 
essary funds suddenly became available 

“Iris did come to a complete halt and 
would have died had not NRL with 
great difficulty made available enough 
funds to get it moving again. Mor 
funds will be needed to exploit Iris 
potentialities to their fullest, but where 
the monics will come from is not 
known, It should be pointed out that 
the Arcon and Iris not only wall be 
much cheaper than previously used 
sounding rockets of comparable per 
formance but also are genuine techno 
logical breakthroughs in the solid pro 
pellant rocket field. In spite of this 
they must struggle for their very exist 

The rocket upper atmosphere 
carch program was a necessary prelude 


to satellite research At the present 
time, vertical rocket sounding and satel 
lite. research are complementary meth 
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of doimeg space rescarch, the formes 
ust be used for studying the atmos 
phere along a vertical cross section whil 
the satellites provide plattorms for mak- 
ing measurements at fixed levels above 
tin itmosphere 
Bit upper alr rocket research pro- 
gram at NRL has alwavs received strong 
upport from the Laboratory admin 
tration. The cost of the program, how 
cr, 1s about twice that of a normal 
laboratory research program, because of 
the need for rockets, launchers, tele- 
mctermg ground stations, special 
borne equipments and expeditions to 
remote locations such as the Arctic, the 
Antarctic, and the mid-Pacifi hie 
ost is about 545,000 per man per vear 
is Opposed to about $25,000 per man 
per vear for normal research. As ar 
ult fraction of the rocket 
ounding program has never been 
overed in NRI 


lo do so would have required siz 


| 
inmnual budgets 


ble reductions m= the Laborator 
taff, which in turn would have ce 
troved the breadth of competence 
which the Laboratory's great strength 
Instead, rockets, tclemeters, ground sta 
tions, cte., have been purchased out of 
shatever balances happened to be left 
toward the end of cach fiscal vear. \p 
ils to the Navy for rehef from = thi 
ituation have been of no avail. ‘This 
hazardous fiscal policy forced upon the 
Laboratory has prevented sound plan 
ning for and execution of the program 
What has been done has been accom 
plished in spite of these blocks 


Sounding Program 


Because of the fiscal poli that 
lack of higher level upport forced upon 
NREL in mnection with it rocket 
ounding program tha program was 
bout to go under several vears ago, im 
pite of the fact that its iccomph h 
nents had shown the NRI program to 
« the most comprehensive and pro 
ductive such effort in the counts hie 
program would have gone under at that 
time had not the International Geo 
ph ical Year rescued it. At the present 
tine, this program continues because 
of IGY rockets and cquipment bought 
by the National Science boundation 
fund ine iWailable however, to 


purchase more rockets and cquipment 
for ontinumge thu research =bevond 
en though there wall) remaim 
nany mnportant problems to solve lo 


naintain continuity im the program 


these new rockets must be ordered now 
»as to be available at the end of the 
urrent IGY effort 

he personnel in this program ar 
lughly competent scientist md are 
onstantly beseiged with offers of job 
in industry and clsewhere. Salarv in 
ise between 30 ind 50 in 
quite common. These men stay with 


he project, however, because of scien 


AVIATION WEEK, December 30, 1957 


challenging ature Tie 
they beheve the ine Ong omething 


while the prottered jobs 
usually would take them out of the 
basic research field entircly. ‘The pres 
ent lack of monctar upport for the 
program, however, has become obvious 
to all and 1s a sou of concern. Mam 
of the men, including top level kev per 
onnel, are now looking about to d 


cide where thev should jump when the 
program go under, if it dow 
ws of the essence if the program and 


the staff to do it are to be saved 
Ihe NREL rocket soundin program 


taurted with cnough ple to conduct 


comprehen We that covered 
most of the uch prob 
lems in the field. In the case of upper 
ur research, this is essential because 
the vanous phenomena myvolved —pr 
tcmpcrature vind 


lonospher magnetic fields, the aurora 


urglow Ta thre olar ra 


thon input ind micteor ine i 


terrelated that an understanding of on 
spect require knowledge of all th 
other aspect hor the past five vear 
however, the rocket upper au program 
ha operated it or below half the nec 
iv strength to do the job nght. Be 
ides the obvious ettect of lowerme the 
total ettectivene of the program, tha 


understaffiing unposes extra burdens and 
trams on the personnel who are avail 
moe the naturally extend them 
clve moa commendable but 


cttort te up for the dehomm 


iti 


ounts position on the tele 
pace research vould ereatl 
trengthened by the creation of a Na 
tional Space . . . 


of the thang that uch a National 


Space bostablishment che 


Space Exploration: 


© Vehicles 
@ blectronics systems 


Supersonic Wind Tunnel 


Control room of the Boeing tunnel with the model support section rolled back out of 


the 4 ft. diameter test section for installation 


md instrumentation. The tunnels flexibk 


nozzic, out of sight to the left of the test section window, is formed by flexible steel wall 


which can be hydraulically jacked up trom openings as large as the test section down te 


1-ft.square test sections for higher supersonic 


flows. Fourteen data channels and analo 


computers in foreground record and analyze strain gaged deflections of model 


vy 


Boeing Aircraft Co.'s new wind tunnel at Seattle, Wash., pumps up two 38 ft. diameter 


spheres to 147 psia. for 5-to-25 sec. blow down nuns. Downstream of the spheres can be 


seen the settling chamber, nozzle section 


section with its 30 in. diameter viewing 


window, and the sound absorbing exhaust section 
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© Communications. @ karth’s atmosphere. missile research and development field 
Tracking. Moon. also 

© Cuidance. @ Interplanetary phenomena, “I should like to conclude with a 
© Controls. e Sun. few general remarks. First about sala 
© Power. @ Planets. rics. I believe that a raise in salar 

@ | pgistics. @ Stars. for scientists is necessary, but I do not 
© Operations. @ Interstellar phenomena. believe that the government has to 
© Astronautics. @ Iixtragalactic observations. match the salaries of industry, “The 
© Medicine. © Applications. government can retain competent, top 


e Law One of the first things that should quality scientists by providing (A) th 
© Applications. be done is to strengthen the present opportunity to do research and eng) 

rocket sounding program, ind to put necring im dynamic, pioneering pro 
Space Research: it on a sound basis financially grams that are adequately supported 
© Vehicles. It is my feeling that something and (B) an adequate salary for the 
@ Hlectronics systems. imilar to what the Rocket and Satel- scientist to live im reasonable comfort 
© Logistics. lite Panel has recomended for spac and to provide his children with a good 
@ Operations. research would be very effective im the education 


Secondly, government facilities can 
provide research opportunities that pri 
vate enterprise cannot fit into a reason 
able profit and loss scheme of thing 


If your plans include— Because of this and because of research 


freedoms that the government can 


afford, the government can get research 
STRUCTURAL PANELS men at lower salanes than industry 


it a lowe! 


overall cost 


TEST STANDS ing is gained if the costs are reduced 


to the point where the government can 

™ RADAR ANTENNA not attract and retain the top level of 
compete nice 

MICROWAVE REFLECTORS Finally, it is my opinion that the 

military have straved too far from then 

TRANSIT BOXES primary job of defense in which the 

MISSILE FINS are a user of research and research prod 


ARMAMENT CONTROL SYSTEMS Thank You... 


Consider these advantages of... 


HONEYCOMB 
STRUCTURES 


WEIGHT REDUCTION 
HIGH RIGIDITY 

SHOCK RESISTANCE 
FATIGUE RESISTANCE 


We can furnish you with complete 
_  SUB- ASSEMBLIES 

i t ready for immediate use 

] For any technical structural requirement, we 

can supply you with a complete finished 


honeycomb structure component. Send prints 
for quotations, rec dati and ples. 


FRANK COOPER 
VICE PRESIDENT SALES & ENGINEERING 
3000 WINONA AVE, BURBANK, CALIFORNIA 


A.BaNo [OMPANY. Inc. for the biggest 


549-555 West 54th STREET, sales year in 
NEW YORK 19, N.Y. 


HONEYCOMB STRUCTURES DIVISION the history of 


Write for this VALUABLE DATA 
BOOK covering technical 
aspects of sandwich 

design construction. 
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ucts, and are attempting to prescribe 
the research that is to be done and 
even to direct the research itself. On 
both counts the military are imeomp« 
tent to do the job. ‘The Office of Naval 
Research and especially the Naval Re 
search Laboratory have traditionally had 
less military interference of this type 
than other Defense establishments 
with which I am familiar. The high 
productivity of NRL, which includes 
many important military applications, 
is strong justification for civilian scien 
tie direction of science programs free 
of military interference. Let me hasten 
to add, however, that it is recognized 
that there must be close liaison and 
cooperation between the scientists and 
the military.’ 


W. C. Tinus 
Bell Telephone Loboratories Inc. 


S. C. Donnelly 


Western Electric Co. Inc. 


“]. There is need for more concen 
tration of responsibility and authority 

More concentration would revers« 
the present trend toward imecreasing 
numbers of people in government who 
must be informed before decisions can 
be reached. ‘This applies to both proj 
ect work and associated facilities. Once 
it is decided to proceed with a par 


ticular project, a single individual 
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backed by a competent organization 
should have the responsibility and 
authority to carry out the development 
and production of the weapon system 
as a whole. His responsibility should 
carry through until the weapon system 
is in effective operational use. A situa 
tion approaching this obtained in the 
early davs of Nike 

“2. Use of overtime should be at 
contractor's discretion 

“While recent restriction of over 
tune has not vet seriously affected our 
projects, it would seem wise for the 
future to allow contractors to use over 
time as required to mect obligations 

“3. Longer term authorizations 
would be desirable 

Longer term funding would in 
many imstances permit mor expedi 
tious and efhaent management 

“4. Reduction in the amount of r 
quired pape! work would speed prog 


ress 


J. A. Van Allen 

Department of Physics 

State University of lowa 
I bcheve that there is adequate 
scientific, cenginecring and technical 
manpower in the U.S. missile and 
satellite field. ‘There now exists a vast 
technology in the United State which 
can be applied to greed national ob 
yectives. Llowever, the admunistrative 


Automatic 


N.V. HOLLANDSE SIGNAALAPPARATEN thengeto (0) Nethertands 


handing of this potential hay been 
painfully divisive and painfully lacking 
in clear, unified objectives. The ver 
roster of missiles under development 
by the several services is prima facie evi 
dence for the diffuseness of national 
effort and for the lack of concentration 
of this effort on primary needs 

In the satellite field, it would have 
been technically feasible for the U.S 
to place satellites in orbit at least as 
carly as October 1956 using the Army's 
Jupiter C. But the Army's proposal to 
do this: was voted down within the De 
fonse Department (in summer 1955) 
fuvor of having the Navy undertake the 
development of a complex, new vehick 
for the purpose. ‘This decision, which 
has been actively contested by some of 
us throughout the past two or thie 
vears, was defended in terms of not 
interfermg with direct military deve lop 
ments 

Hlowever, the true overall effect ha 
heen exactly the reverse—since a fresh 
vet oof dithcult missile development 
was imposed on commercial contractor 
Glenn I Martin Co Acroyet: beings 
necnng Corp (Grand Central Rocket 
ct 
volved in the de velopment of purels 


who wer dee pl 


nulitary proposed Jupiter 
( vstem was to be assembled of tock 
ct md other components thready om 


xistence im ystem wa 


Air Traffic Control 


System 


| 
A 

| 
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TROUBLE- 
SHOOTER’S 
FRIEND* 


*DOT 
Wire Harness Bands 


Wires can be removed or replaced 
one-handed, without removing DOT 
Wire harness band. Spring tension 
prevents accidental opening. Resil- 
ient, moisture - proof lining insulates 


Available with swivel, rivet, snap-fastener 
or snap-on clip mountings. 


Son Leandro 
California 


wires, cushions them against chafing. 


Lining will not pull loose. Made in 


seven standard sizes from %g@” 


diameter to 2”, Subsidiary of UNITED -CARR FASTENER CORP. 


CIVILIAN AND MILITARY TYPE, PERSONNEL ahipmees: BRAKE CHUTES TROOP cmnes CARGO CHUTES 


SWITLIK 
FOR 


CHUTES row WIND CONES AIRCRAFT COVERS AIRCRAFT UPHOLSTERY TENTS 


convincingly demonstrated to be 
ible of placing a 15 Ib. payload m a 
satellite orbit as carly as September 
1956. Even after this famous flight the 
issue was treated by the Defense De 
partment as too delicate to mention, 
lest the precarious balance of intersers 
ice rivalry be disturbed 

I regard the Navy's Vanguard pro 
despite 


Cap 


gram as in competent hands 
vastly over-publicized difficulties, 
difficulties being actually normal in this 
difficult field). But I regard the DOD 
decision to proceed with the Vanguard 
thoroughly ill-advised 


such 


development as 


Civilian Commission 


“The United States has an 
need for the genuine unification of its 
missile and satellite efforts in 
commission having the ral charac 
ter of the Atomic Energy Commission 
Ihe essential features of Mis 
sile and Satellite Commission are as 
follows, in my judgment 
@ It should have a statutory status inde 
pendent of the Department of Defense 
e The military services should be 
garded as customers (as with the Ak 
but they should not POSsess direct con 
should then 
Vigorous 


urgent 


a civilian 


oc 
gene 


such a 


trol over its program, nor 
customer-demands preclude a 
program on longer term scientific and 
civilian applications 

elt should have adequate funds pro 
vided by specific congressional action 
elt should operate, by contract, onc 
or more centralized laboratories, nec 
sary proving grounds, and other mayor 
facilities required 

elt should have, via the President 
adequate means for requisitioning the 
services of military bases, ships, per 
sonnel, equipment, etc. as required 

@ It should give such a level of support 
to the scientific and civilian applications 
of missiles and satellites as seems ap 
propriate to the long term national 
welfare. Much of this support would 
likely take the form of contracts to 
universities and to other 
search establishments. Onl 
can the scientific resources of the coun 
try be developed im an imaginative and 
profitable wav for the long-term ex 
ploitation of the vital new field of ex 


emwihan 


in this wa 


ploring space and using the results and 
the techniques for human benefit. (The 
military applications though of most 
immediate importance, are quite nat 


similarity to 
Com 


Note the 


Atomic Energy 


row and limited 
the work oft the 
mission. ) 


Dr. Ernst Stuhlinger 


ARMY BALLISTIC MISSILE AGENCY 
“1. Question: With 


and satellite programs 


respect to the 
has there 
proper 
the 


missile 
been an 
scicnitihic 
no, please explain 

“Answer: With 


adequate and use of 


manpower? If answer 1 


espect to mussilt 
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programs, there was a severe deficiency 


in the area of research 
Supporting research, 


basic research, is specifically undertaken 


supporting 


to improve existing systems and to pre 


pare future development projects. “‘Uhis 
kind of research work should be imiti 
ited by the engineers and scientists 
who are actively engaged in develop 
ment projects. ‘The actual work would 


be done to a small part within the 
development projects and to a greater 
extent by Ample ca 
pabilities for the initiation of such sup 


Army 


subcontractor 


porting rescarch work exist at the 
Ballistic Missile Agency and at 
installations in the country, and a great 


many subcontractors would be cager 
md capable to carry out such work 
However, there was practically no as 


ignment, and by far not cnough 
to initiate the urgently needed 
Our 


poorly 


research work country will con 


tinue to be prepared for mis 
ile, satellite 


project 


and Space vehichk devel 


opment unless the existing 


manpower for earch 
utilized to a greater 
tions like the Arm 
Agency should be given 
research assignment to id 
tate of the art” without 
but 
amount of 


upporting 
extent. Organiza 
Ballistic 
a permanent 
the 


further px 


cifications with a fixed and sub 


tantial funding which ts 
ulable regularly \cal atter \Vcal 
With satellite 
the only project of this kind is Van 
guard. It was accepted in 1955 from 
the Navy satellite 


project proposed a little carlier by the 


to program 


In preference to a 


Army. The reasons underlying this de 
cision are a matter of record (delibera 
tions and suggestions of the Stewart 
Committee, summer 1955 Since the 
satellite capability of the Army was a 


direct outgrowth of an existing special 


flight test program, it continued to 


cxist even though the atellite pro 
posal was not accepted 

The first Army satellite could have 
been launched in fall 195¢ Durning 
1956 and 1957, a number of offers were 


ubmitted by the Army Ballistic \i 
ile Agency through Army channels and 
through members of Proyect Vanguard 
suggesting that the Army 
second 


propo il he 


iccepted as a source solution 
The fact that none of these propo ils 
was accepted until very recently show 
that 
not used properh 
respect to the | 


program 


existing manpower was 
ind adequately with 


mited State tel lite 


Missile Bottlenecks 
“2. Question: With respect to the 


mussile and satellite programs, please 
outline the bottlenecks, it anv, which 
vou have encountered im research and 
development work. If possible, please 
ive specific example 

“Answer: When the IRBMI. ICBM 
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as contrasted to 


Hiller Vehicles Perform for Army 


Army helicopters built by Hiller Helicopters, Palo Alto, Calit 
Anmy's helicopter 
ultra lightweight 


tion. From left to right are the 


undergoing evaluation; the 


evcle. Officials of the Army and Hiller are 
ind satellite projects were imuitiated a 
few vears ago, a number of technical 
proble m existed which at that tin 
had not been solved Among them 
were rocket motors of sufficient powel 
md rehabilit protective cover for 
nose com i 

tem for long range miussil chicles 
powerful md precise cnough to launch 
method to calculate itel 
lite orbits from observational data, and 
other loda olutions for all of thes 
proble m exist vhich are itisfactor 
at least for the time being 

Although the technical solutions of 

these ind bar proble normall 
determine the rate of progre of a ck 
velopment project, the decisive bottle 


necks encountered during recent veat 
it the Army Ballistic Missile Agen 
were caused rather by the lack of a 


clear-cut assignment of an IRBM of 


itelhite project b the wuncertamnt 
whether IRBM work would be carried 
on or discontinued soon, and by the 
lack of manpower, funds and assign 
ment for supporting research 

“3. Question: With respect to the 
missile and satellite program please 
outhne any other bottleneck 
in your expenence have impeded the 


flown in review forma 


onc man coll ipsibl 


watching the demonstration 


Too Much Secrecy 


| 
i 
® 
q 
| 
Army yet, which is 
cle clopment ind production of ome 
ile ma If po ible pale is 
pecihe cxampl 
Answer In general too bitth 
is done ‘too lite” The assignment 
of new projects, instead of pushing 
worousl the advancement of the art ‘i 
followed onl mxrously the 
nt oft ot the CTV ice 
Bit le nt «of rful 
rocket) motor hould have been initi 
ated years ago. ‘The two existing IRBM i 
proy and Jupiter have been 
hi mg fora full i under the threat oh 
that one of them would be discon ; 
tinued oon Instead both 
have been pu hed f vard, the ome te 
fill the | wements of th 
immed fore the othe me to form a 
powerful for further ke clop 
ment 
lo omc extent devel pice 
uupeded ly too much if thy 
place \Hotment of tun 
per onnel pace md 
nev proyect made on th 
basis of past a ompl If these = 
if ipl if iff not known to thre 
iloting orto th 


billion for the first fiscal 1957 querter. 


Aircraft and Related Procurement Funds 


Air Force and Novy obligations for aircraft and related procurement, which reflect new 
contracting, were down during the first quarter of the current 1958 fiscal year as com- 
pared with those of the same fiscal 1957 period — $2.8 billion as opposed with $1.7 billion. 

Expenditures were up — $2.5 billion for the first fiscal 1958 quarter, compared with $1.9 


OBLIGATIONS 
(In Millions of Dollars) 
First Quarter First Quarter Unobligated 
FY 1957 FY 1958 Balance 
(july 1 to (July 1 to 
Oct. 1, 1957) Oct. 1, 1957) Oct. 1, 1957 
AIR PORTE $2,009 $1,529 $8,953 
839 229 3,394 
EXPENDITURES 
Unexpended 
Balance 
Oct. 1, 1957 
$1,504 $1,910 $15,297 
1,915 2,524 21,498 


influence the decisions of the com 
miittees, wrong decisions are unavoid 
ible 

Lack of knowledge of successes and 
ichmevements has obviously caused mis 
judgments of the capabilities of the 
\BMIA during the past year 


Vanguard Criticism 

The difficulties im the Vanguard 
atellite project are caused, at least to a 
great extent, by the unrealistic attempt 
to cary out such a big project as a 
tricthy without tak 
mg advantage of existing military proy 
cect 


venture, 


Had the satelite project been made 
part of a mnubitary project, it) would 
have drawn the greatest benefits from 
the expenence of an integrated team, 
from the availabilty of flight) proven 
components and from an almost un 
lumited growth potential. The scien 
tific purpose of the IGY satellite could 
not have been served better than by a 
combination of a scentific team like 
the upper atmosphere research panel 
and a guided mussile team like the 
Army Ballistic Missile Agency 


Acceleration 


“4. Question: Please outline any 
recommendations which you may have 
tor accelerating the development and 
production of mussiles and satellites 

“Answer: The Rocket and Satellite 
Research Panel, which is afhhated to 
the National Academy of Sciences, 1 
cently completed a plan for a national 
space establishment, an organization 
directly under the executive branch of 
the government which would plan, di 
rect and budget all the development 
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projects related to missiles, satellites 
and space vehicles. The Senate Pre 
paredness Investigating Subcommittee 
has been informed of this plan. It in 
corporates a proposal which suggests the 
maximum possible use of all existing 
guided missile development teams for 
an imtegrated development program. 
plan visualizes guided missiles for 
immediate military use; guided missiles 
for future military use on the Earth, 
carrying warheads, reconnatssance 
equipment, freight or 
vehicles for orbital missions; unmanned 
and manned satellites for military use 
and for peaceful apphecations such as 
global weather survey, carly storm warn- 
ing, television relay stations, and com- 


for unmanned 


troops; carricr 


munications; vehicles 


and manned exploration of the Moon, 


and systems for planetary exploration 
Particular attention is given to the ex 
tremely important interrelation between 
scientific research work and the devel 
opment of systems for military use 
ven though the greater part of the 
scientific experiments will be made 
without direct mulitary 
military will take the 

from scientific research work. Scientific 
missile and space projects should there- 
fore not be separated from mulitary proy 
ects. Scientific projects deserve the best 
experience, the best components and 
the best facilities which are available, 
and military projects should have the 
full benefit of the advanced thinking 
and experimenting of the best research 
cientists. Without a complete mutual 
integration of mulitary and scientific 
missiles, satellites and space vehicle 
projects, both of them will suffer un 
duly 


purpose, the 
richest harvest 


Ihe National Space Establishment 
hould have the benefit of the advice 
from the development teams, but it 
should make its decisions only on the 
basis of foresight and optimum use of 
cxisting capabilities 

Inter-service rivalry 
fluence those decisions. 

Project assignments should not be 
made according to services, but accord 


should not in 


ing to development teams 

The capabilities of a team should be 
judged only from its real accomplish- 
ments, and from the length of time it 
has been involved in successful devel 
opment work, but not from mere paper 
studies or from the boldness with 
which ultra-short development times 
are promused 

There is ample experience now in 
this country to realistically estimate 
the time necessary for the develop 
ment, lab testing, flight testing and 
completion of a missile project 

This experience should be utilized to 
the fullest extent 

Above all, it should be realized that 
research and development teams are the 
most valuable asset a country can have 
on its defense account. Full utilization 
of all of them according to a well-con 
ceived master plan will not only be the 
wisest, but, in the long run, also the 
cheapest approach to our defense prob 
lem.”’ 


Exposure Time: 
5-Billionth of a Second 


Photo shows three aluminum wires 
1/1,000th of an inch in diameter and }.in. 
long during electrical disintegration. Effec 
tive exposure time for cach shot was five- 
billionth of a second. Explosion of the 
wires was photographed at three phases of 
the disintegration process: 20-, 30- and 
40-billionth of a second after the discharge 
started. Feature of the ultra high speed 
camera which took the pictures is a her 
metically-sealed, large aperture, wide angle 
Kerr cell shutter which has no moving 
parts and is pulsed clectronically to obtain 
very high speed exposures. New develop 
ments of the camera may allow it to take 
pictures with exposure time of only a 
fraction of a billionth of a second. Camera 
was developed by Electro-Optical Systems, 
Inc., under a U.S. Army Ordnance contract 
for the Samuel Feltman Ammunition Lab 


oratories of Picatinny Arsenal, Dover, N. J. 
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Wind Tunnels Favored in Ejection Test 


New York—Wind tunnels are in 
Dreads respect upenor to rocket pro 
pelled sleds for testing the behavior of 
personal flight equipment under actual 
ejection conditions at transomic speeds, 
‘ccording to the Martin Co 

Martin Human Factors Section per 
onnel reached this conclusion after 
comparing results of recent Martin 
conducted rocket sled tests of personal 
flight equipment at the Naval Ordnance 
lest Station, China Lake, Calif... and 
subsequent tests of similar equipment 
made in a wind tunnel at A Force's 
Srnold E:ngineermg Development Cen 
ter, Tullahoma, Tenn 

Latter tests were made under Nav 
ponsorship in cooperation with USAT 
\ir Research and Development Com 
mand. 

Problem posed by the Martin tests 
was that, to get the necessary au pres 
sure to simulate a Mach | condition 
and dynamic pressures of 2,000 psf., all 
the air pressure output from the entire 
Arnold Engineering Development Cen 
ter facility had to be diverted to the 
Marcin test cell. Uhis resulted in shut 
ting down all other wind tunnel tests 
while Martin tests were being con 
ducted 


No Accurate Analysis 


Reasons given by Martin technicians 
for trving a wind tunnel to test per 
onal flight equipment rather than a 
rocket sled were 

“Pilming problems in the case of sled 
tests made accurate analysis of the 
behavior of personal flight equipment 
under actual ejection conditions vir 
tually impossible since minute details 
of equipment failure could not be seen 
[he ejected dummies struck the ground 
with such force that equipment which 
held up under test conditions was de 
stroved on ground contact 

“Testing a fully-clothed anthropo 
metne dummy in an air-breathing en 
gine test facility (wind tunnel) where 
conditions can be exactly controlled and 
the results accurately observed and pho 
tographed has proven highly successful 

added advantage is that the inlet 
\alve at the mouth of the test cell can 
he designed to open and close rapidly 
to stimulate the almost instantancous 
rate of onset and decay with relation to 
maximum dvnami pressure to imulate 
very accurately the air blast conditions 
cxperienced during actual ejection.” 

In all, 33 test runs were completed 
over a mine-day program with wind 
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ENGINE TEST CELL at ARDC in which anthropometric dummy was subjected to transonix 
wind blast. Right section of cell can slide back to permit entry of large equipment into 
cell. Tests may be viewed through side windows and on closed circuit television. 
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CUTAWAY DRAWING shows how dummy was positioned during wind tunnel tests of 
personal flight equipment, Special devices provided by Martin include large bell mouth ait 
blast reducer (left) and ejection seat fixture which can be tilted at various angles. 
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clocities ranging from 260 kt 
Mach |. Dynamic pre 
involved ranged from about 250 psf. to 
2,000 psf. Complete photographic re 
cording made with 
both still and motion picture cameras 

esting areca used was a 124 ft. diam 
eter, 35 ft. long engine test cell capable 


tunnel 


to above ssures 


of each run were 


of operating at velocities 
Mach | and compressible flow dynamic 
pressures of 2,000 psf. Inlet valve was 
designed to open and close fast enough 
to simulate onset and decay of air pres 
sures comparable to those experienced 
during actual ejection 

Martin built a special bell mouth 
which diverted au 


fixture tream in the 


tunnel onto the dummy 


Martin-Supplied Equipment 


Some of the equipment used for thre 
tests was supplied by Martin Among 
these items wer 
e The 2 x 4 ft. bell mouth adapter to 
fit existing tunnel orifice. Uhis gave the 
largest possible blast area for required 
Mach number considering the air pres 
sure available at the facility 
@ Ejection seat hold-down fixture which 
ilowed the to be held in 
three positions: 15 deg. cyection att 
tude; 45 deg. or 65 deg. tilt aft of eye 
tion attitude; —27 deg. or 45 deg. tilt 
forward of cyection attituc 
© YPON1 ejection scat 
Anthropometric test which 
made to the standard 95th) per 

This means that, out of a given 
would 


test dummy 


wer 
cantile 
number of actual pilots, 95% 
have smaller physical dimensions and 
than the 
larger and would 


would weigh less dummies, 


and 5% would be 


weigh more 


exceeding 


e Portable equipment for making on 
the-spot repairs, such as sewing ma 
chines, zippers, hardware and tools 

e Air pressure probes for instrumenta 
tion of the test cell. 


Personnel Present 


Among personnel present during the 
16 hr. day schedule under which the 
tests were run were: 

e Four Amold Engineering Develop- 
ment Center plant technicians for each 
shift of the tests 

e Group of Martin personal equipment 
engineers from the Company's Human 
hactors Section 


men comprises over 6 O00 flying hours, 


x perience of these 


270) parachute jumps and over 30 vears 
of working in the areas of design and 
manufacture of parachutes and personal 
and survival equipment 
Naval personnel from Aim Crew 
.quipment Laboratory, Naval Ai Ma 
terial Center, Philadelphia, and from 
Naval Parachute Unit, El Centro, Calif 
lo achieve the closest possible col 
relation between actual wind blast con 
ditions during actual cjyection and the 
controlled tests, the 
strapped into the cyection seat 


anthropometric 
durin 
were equipped with this array of gear 
helmet and oxygen mask; flying suit and 
footwear; parachutes and harness; flota 
tion and survival equipment; full pre 
sure suit; Martin experimental equip 
ment, and such miscellancous hardware 
as disconnects and electrical compo 
nents 

\mong the various equipment con 
figurations and combinations — tested 
wer 
e Best Navy qualified equipment avail 


able. 


DUMMY (left) is wearing standard Navy summer flying equipment under Navy-designed 
torso harness which integrates both lap and safety belts and shoulder harness into a com- 
mon unit. Pulling face curtain down automatically ejects seat and protects pilot's face from 


wind blast 


Dummy (right) is clad in Martin-developed integrated flying equipment which 


consolidates parachute harness, life preserver and signal flares into flying suit. Oxygen mask 
is completely encased in a smooth surface retainer to decrease chances of being ripped off 


by strong wind blast experienced during high speed ejection. 
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This 43-foot rear fuselage section of Boeing's 


Rohr Builds 707 Section 


707 jet transport was recently completed on 


schedule by Rohr Aircraft Corp. under a $13-million contract. Work began Aug. 8. Sec 


tion is now undergoing pressure tests in a test cell built especially for this purpose 


also builds elevators, stabilizers and jet engine pods for the 707 


Rolu 


plus components for Con 


vair's 880 jetliner and Lockheed’s Electra turboprop. 


Martin-designed integrated personal 
equipment tem 

@ Navy A4D type equipment 

e Current Navy figliter flight equipment 
tested at average cyection velociti 

@ Navy full pressure suit 


Test Results 


Martin savs that “the results of thi 
first in a senes of wind tunnel blast cell 
tests accomplished at Arnold Engineer 
ing 1 clopment Center indicate that 
uch test vpenor to 
free testing im certain phase 


call In con ick red 


of per onal equipment iluation 
Specity illy, the tests led to thes 

conclusion 

@ All equipment tested at an 

60 kt.—wa 


con Tar red 


failures did 


eyection 


peed 


itisfactory. Hlowever, some 
occur at dynamic pressures slightly 
ibove AVCTALC 


ind decay in a test cell 
closels those 
cncountered during actual cyection 

© Cost of thi 
i fraction of the 
led run 

@ Arm and leg flailing during wind blast 
in the test cell and on a free 
tion is strikingly similar, indicating the 
feasibility t cell runs to work 
out limb retention problems 

Exact 
omponent fail 


@ Rates of onset 


can be made to simulate 


but 


nine-day program wa 


CX ot a 
led 
of using te 


dynamic pressure at which a 


can be determined by 


the rate-of-onset time chart, supple 
nented by test cell instrumentation 
NMlartin savs this latter information 1s 


<tremely difficult to obtain from a free 
cjyection test 


Martin savs these 


were the first suc 
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blast tests of a full-size 
Mach | 


wind 


ful 


dummy at Ove! con 


peed 


ducted ina wind tunnel 


Amold Engineering’ Development 
Center operate is a service to the am 
craft industry, educational institution 


ind government agenci Overall ch 


rection, scheduling planning and bud 
geting at the Center ts done by a staff 
of borce military and civilian per 
onnel, bacilitv i operated under con 
tract with Air Research and Develop 
ment Command — bi ARO, Inc. a 


ubsidiary of S erdrup and Parcel, In 
of St No 


oul 


Laminated Material 
Withstands 5.000F 


New high temperature material \ 
trolite has been developed by Il. I 


Thompson bibreglas Co., Los Angele 

Astrolite is reimforced plastic con 
tuining laminations of near pure ilica 
Refrasil” fibers, in combination with 
high temperature phenol resin’ binder 


stance to 
for relativel 


iffording unusual r 


fur thee 


long periods 


Demonstrations using oxy-accet 


flare gaged br opti il pyromete if 
ipproximatel +6001 ipphied to half 
inch panel of Astrolite showed mate 
rial to be virtually unscathed after 4 


Burn-through did not occur until 
fter 142 see 

Dhompson ud that part of Astro 
lite hort-term thermal resistance i 
due to its resistance to crosion Above 
3,150F, where Refrasil soften t 


cosity is high enough to prevent it 
trom being casily blown away Nlost 
other refractory matenals were said to 


become quite fluid at these. same tem 
Also, Refrasil vaporizes when 
The vaponzation 


peratures 
it finally 
tends to cool the 
ute to a slower burn-through rate 

Maternal has 
rocket 
CONICS 


Is removed 
surface and contnb 
been proposed for 
no? zk 


shi lds 


ind 
heat 


liners of 
ballistic 
for critical components 


engines 


nose 


Plane Air Conditioner 
Has Gasoline Engine 


Ft. Worth—Sclf-contained 


a conditionmg unit driven by it 


own 
cle \¢ al 
\l it 


engine has been 
Aircraft) Industrial 


gasoline 
here by 
turers, 

Called Atm-Au, the 
idaptable to 
from the D¢ 
ilso 
blockhowus« 
call ton 


thrones 


new 
urcratt 
to the DCO. It 


radar vans, mi 


i/t 
could 
ile test 


li 


ul ed itt 
md other enclosure 
mall high olume au condi 
Power for the new am conditioner 1 
i German Zundapp Werk Nlodel KS 
vhich ck 
mad two blower 
ott the jircratt 


two gallon per 


601 two-evliinder engine clop 
hp it 4,000 rpin 
two freon compre ol 


Unit 
fucl 


clrive 


upph 


hour, [t wall handl to Il 
fuel Only clectrneal requircments from 
the urcratt tom are for 
ignition and starting 

Lop ipacity O00 Btu. per hous 
ina output 1 thermostaticall con 
trolled. Designers figure that 
can bring a cabin ambient te mperatur 
of 130 down to 50 within LO min 
Using fresh au input at LO | tom 
delivers 9OO cu. ft. of au per 


| 


AIM-AIR 


driven by 


aircraft air conditioning unit is 


‘ Corman rack two cylinder en 


gine which runs off aircraft's fuel supply 


| 
| Na 
| ive. Gi 
f ~ 
| 
4 
4 
as 


Condensed Fire-Fighting Package 


Old and new airborne fire-fighting packages have been developed to be slung as external 
cargo from Kaman HOK-1 helicopters. Original unit is at left; new, condensed version 
Kaman from available Ansul equipment 


at right. Original package was assembled by 


Unit on the right was specially designed and built by Ansul for Kaman. Original unit 
weighs 1,530 Ib., new unit 628 Ib.; length was pared trom 7 ft. | in. to 3 ft. 10 in, New 


unit's dry chemical capacity is reduced 200 Tb 


from 600 Ib. to 400 Ib.; expelling agent is 


cut in half, from 220 cu./ft. of nitrogen to 110 cu./ft., and hose lines are changed to two 


lightweight neoprene lines with dual stream 


dual stream nozzles as used on original package 


nozzles instead of two standard lines with 


Hose lines are slung on two arms extend 


ing in front of original package and on white tubular supports attached to sphere of new 
unit. Kaman was recently awarded an Nir Force contract for the production of HL43A 


wd local crash-rescue helicopters 


within a munute and a half after 
hurting 

In the umit, one blower draws cool 
mg through the condensers and 
cross the compressors and engine, then 
cxhausts at. Other blower upplie 
forced am acre the chrect expansion 
coils and through cabin am ducting fos 
cuculition and expansion 

Unit ts contamed ina 35 x 19 x 50 
in tunless stecl cabinet which ts 
integrally braced and lined with Piber 
elas, itself weighs 355 Ib. With 
freon and ducting, installed weight 1 
loss than 400 Ib. Price ts $7,500 f.o.b 
ht. Worth 

fire detectors are used tor 
fire Warning, and a single control allows 
the pilot to close the aim intake damper 
md cut engine ignition and fuel supply 
before shooting CO, into the cabinet 

If the aurcraft uses an auxihary power 
wit, it can be replaced by a 28 
chenitor integrated mto svstem 


Producer Should Know 
Military Requirements 


New York—Accelerating pace of tech 
nology makes it more unportant than 
over” that) manufacturing firms keep 
ibreast) of mulitary requirements, | 
Loews Powell, Office of the Assistant 
Secretary of Defense, Supply and Logis 


86 


tics, told a recent meeting of the Drop 
horging Assn. here 

Powell urged firms interested in. de 
fense work to remam im contact with 
theu Armed Service 
Planning Ofheer to sce that they wer 
cither correctly listed in the official Reg 
ister of Planned Mobilzation Producer 
or should be added to the 21,000 plants 


Procurement 


included This was particularly true 
for those firms which manufacture 
hard-to-get, hard-to-make, direct military 


items, Powell said 

He added that im the next war there 
would be no chance to mobilize and 
that U. S. defense must be like a fire 
department, ready and equipped to be 
able to put out any sort of fir 


Trainer Will Simulate 
Convair 880 Cockpit 


Cockpit procedure tramer for Con 
vais SSO jet transport will be built by 
Burton Rodgers: Lechmical ‘Training 
Aids, Inc. under a S} nmuilhon contract 

Trainer will incorporate full instru 
mentation for pilot, copilot and flight 
engmeecr, will simulate operation of 
the plane's yet engines and its hvdrauli 
clectnical, cabin pressurization and anti 
systems 

In a new move for Burton Rodgers 
clectrome computers will be used to 


make mstruments simulate actual im 
flight conditions. Heretofore, the com 
pars steered away from computers, O1 
wsed relatively straightforward mechan 
ical devices to simulate in-flight con 
ditions. Trainer will be used to teach 
SSO operation to pilots and ground 
crews of airlines buying the aircraft. 

Delivery of the trainer will coincick 
with factory completion of the first 550 
in November, 1955 


BOAC Develops Unit 
To Measure Thrust 

Portable ground thrust platforms 
which enable aircraft thrust to be 
measured accurately to +0.3% directly 
through the undercarriage have been 
developed by BOAC engineers at 
London Airport. An airborne version 
based on the same principles has been 
extensively tricd on some military jet 
aircraft. Significant deviations from the 
computed thrust ratings have been re 
corded 

Phe thrust meter, which consists of 
livdrostatic load cell communicating 
pressure changes to a bourdon tube and 
gage, 1s that used extensively im aircraft 
veighing installations \ glycerine 
based fluid, isolated in a cvlinder by a 
neoprene diaphragm, 1s loaded by a ram 
which communicates the thrust 
Changes in fluid pressure deflect the 
bourdon tube in a near-linear manner 
and give a direct reading of engin 
thrust. Absence of an external power 
supply, its ability to hold calibration 
great accuracy, and neglible temperature 
effects over a useful working range ar 
imong advantages endowed by the 
hvdro-static load cell principle 

The cell has an accuracy of 5 Ib. in 


THRUST meter is above. Each platform 
(below) can accept to 14,000 Ib. thrust. 
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14,000 Ib. and readings taken at poimts 


and decreasing — thrust 
show no hysteresis 
The two platforms onto which the 


ck SIgTIC d tor 


of increasing 


urcraft is wheeled arc 
ingle-wheeled aircraft with a leg load 
of up to 40,000 Ib. Each is capable ot 
iccepting up to 14,000 Ib. thrust 
Larger units can go up to one-million 
pounds thrust capacity. 

Ihe load cell can be located in the 
platform to permit alignment with au 
craft axle height, the platform itself 
being placed against an abutment 

Remote reading of the cell can be 
arranged through flexible capillary and 
detachable capillary couplings. The 
total thrust of any engine is the sum 
of the thrust readings from each plat 
form 

In the airborne application the load 
cell is located in the trunnion 
ind is connected to a meter 
in the cockpit by a flexible capillary 
lotal weight of a single engine in- 
stallation is only 8} Ib. Meter has a 
three-fingered dial giving a & in. de- 
flection tor 5 Ib. load increments 

Ram and cvlinder are made from a 
high nickel alloy having a low tempera- 
ture expansion cocfhaent which makes 
the cell temperature independent over 
1 useful working range 


WHAT'S NEW 


engin 


mounting 


Publications Received: 


Buildings For Industry—by the editors 


Record Pub | W, 
West 40th Street, 


$9.75 


of Architectural 
Dodge Corp., 119 
New York IS, N. ¥ 

\ study of contemporarn 
irchitecture and its problems. ‘The 
hould be of interest to architect 
and industrial 


390pp 
industrial 
book 
ciel 


nec! contractors 


ufives 


A History of the United States Air 
Force 1907-1957 by Alfred Goldbe« 
Pub. D. Van Nostrand Co., Inc 120 
Alexander Street, Princeton, N. J., 
$6.75; 255pp 

This book tells in words and pictures 
the storv of 50 vears of military aviation 
in the United States, and how it has 
developed into a force for the maint 
national and world 


nance of security 


pcac Cc. 


The Ford Storyv—by William Larkins 
Pub. The Robert R. Longo Co., Inc., 
1318 Beaumont Drive, Wichita 4, 
Kans. $4.95; 175pp 
\ pictorial history of the Ford ‘Tn- 
Motor 1927-1957 


Closed Circuit TV System Planning 
by Morris A. Mayers and Rodney D. 
Chipp, P. k.—Pub. John F. Rider Pub- 
lisher, Inc., 116 West 14th Street, New 
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York 11, New York. $10.00; 264p, 
This book is the most complete and 
iuthoritative advisory source for all who 
we contemplating the use of 
circuit television. An excellent 
for those faced with the re 
sponsibility of planning and evaluating 


closed circuit TN 


lose d 
guide 


who ar 
systems 


Investment Casting Engineering and 
Design Manual—Pub. Investment Cast 
ing Institute, 27 East Monroe Strect, 
Chicago 3, Ill. $5.00; 50pp 

This manual has been designed to aid 
industry to more clearly understand the 
limitations of the im 
vestment casting process, and should be 
of great value to the design 
metallurgist and purchasing man 


advantages and 


cngimcer, 


Rocket—by Air Chief Marshal Sir Philip 
Joubert de la Ferte—Pub. New York 
Philosophical Library, Inc., 15 East 
40th Street. New York 16, N. Y. $6.00 
190pp 


This book 1 hustorical 
rocket evolution’ tells how rocket 
considered both il the ist ind \\ 


Is pote we pons of wal 


Principles of Electrical Measurements 
by Hl. Buckingham M. Sc. Ph. D 
Pub. New York Philosophical Libran 
15 Kast 40th Street, New York 16 
Y. $15.00: 600 pp 

lhe chief aim of this book is to pro 
ide a knowledge of the principles em 
ployed in making clectrical measure 


methods of 


ments and to explain the 


ipplying these prim ipl 


Aircraft Annual—cdited by John 
lavlor Pub The New York Philo 
soph il Library, Ine 1S Kast 40th 
Street, New York 16, N. 
YOpp 
of the 
book 
ilhustrated 


Information on the 
given m= thi which 
COMPTISCS SCTICS of article 


with photographs 


Chase Pilot Wears Helmet Camera 


Convair-Ft. Worth pilot George Davis is wearing a helmet camera that enables him to 
pay closer attention to the controls of his TF-102A when he flies chase during B-55 test 


flights 


flight controls to operate camera. 


Pilot sights through eyepiece in front of his right eye (below), presses button on 


of 
4 
Sy 
i 
3 
: 
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PRODUCTION BRIEFING 


Society for the Plastics Industry, | 
aid that the poundage of reinforced 
plastics im ameraft and missile ex 
pected to go down from 28 million Ib 
in 1956 to an estimated 25,200,000 Ib 
in 1957. The 1957 figure 
to be 15% of the total 
plastics used by all phases of industry 

Hlowever, the Society that 
the deve loprne nt of high heat-resistant 
used for short heating durations 
in missiles will increase. It predicts that 
these new materials wall make up as 
much as 85% of the airframe weight of 


is expected 
reinforced 


expe 


plasty 


future mussiles 

Use of plastics im missiles and jets? 
as a heat shield for illustrates 
the extreme requirements these ma 
terials can meet, according the 
Society, Research now in progress 1s 
subjecting improved remforced plastics 
to temperatures as high as 14,500 F, a 
temperature that instantly vaporizes all 
known materials 

Another development with missile 
potential is the refinement of produc 
tion line techniques which will 
climinate much hand work in fabrica 
tion 


metals 


Vacuum degassing of stecl can be 
done economically, K. C. ‘Taylor 
specialist from F. J, Stokes Corp., Phila 
delphia, Pa., told the Second Interna 
tional Metallurgical Congress which 
laylor said 


met recently at Chicago 


that vacuum stream degassing costs only 
than conven- 
tional steclmaking methods 

While vacuum stream degassing, 
Faylor said, up to 250 Ib. of molten 
metal tapped from the open-hearth or 
cectnic furnace has carried to 
the vacuum chamber cither in a single 
ladle or by a series of ladles. The sudden 
pressure drop as the stream of hot me tal 
entered the vacuum chamber caused 
the molten metal to burst into a fine 
spray as it fell into the chamber. The 
effect of the stream was 
said to be narrow 


a moderate amount more 


been 


vacuum on the 
tremendous. ‘The 
stream coming out of the ladle is torn 
apart by the gas being released from 
the metal and the spray may expand to 
a width of as much as several fect. ‘The 
falling metal globules are irregular in 
form. ‘This diffusion of the metal into 
many small particles, Taylor said, ex- 
poses a large amount of surface area to 
the effect of the vacuum and results 
in the climination of the majority of 
the gases that are contained in normal 
metal 

Premium for vacuum refining by this 
method is only 1 cent per pound as 
against 20 cents per pound for con 
sumable-clectrode melting and 40 cents 
per pound for induction melting 


‘Technical manuals on the Atlas, ‘Titan 


and Thor will comprise the largest single 


technical manual program ever under- 
taken, D. R. McDowell, manager, Tech 
nical Services, Guided Missile Research 
Division, Ramo-Wooldridge Corp., Los 


Technique Claims 30-Min. Engine Change 


Engine-handling techniques and cart have been developed at Convair's San Diego plant 
to permit 30min, engine changes of General Electric CJ-805-3 turbojets which will 
power Convair's four-engine 880 jetliner. Procedure involves hand unfastening of 15 
latches to open pod's clamshell doors, removing one bolt, loosening two more, removing 
two trunnions, disconnecting four clamps and five tubes and disconnecting six electrical 
plugs. First flight tests of the 880 are scheduled for January, 1959. 


by 
Roy E. Marquardt 


President 


Although ramjet development in the 
Powerplants Division is the major 
activity here at Marquardt, there are 
three other divisions carrying on 
significant work; Controls and Ac- 
cessories, Test, and Long Range 
Planning and Research. 

The youngest of these Divisions is 

Long Range Planning and Research. 
Headed by John Drake, and number- 
ing 50 engineers, the Division has 
two primary functions: 
PLANNING — anticipating product 
trends in areas where we now oper- 
ate or might enter. Actually this 
planning is done in a staff capacity, 
and normally the results end up as 
recommendations. 
SUPPORT — to the other divisions, 
by introducing product improvements 
which offer promise for the future. 
These improvements generally in- 
volve a small scale program to estab- 
lish the idea as feasible. This research 
function also may be concerned with 
areas which do not fit into present 
Marquardt projects. 

Long Range Planning and Research 
was begun in 1954. One of its first 
studies concerned areas where the 
ramjet can now be used or where it 
might be used in the foreseeable fu- 
ture. To date some exciting new 

werplant cycles have been plotted. 

ome are variations of cycles now in 
existence, others are radically dif- 
ferent. 

Projects also have probed new 
“exotic” fuels, new types of diffusers, 
accessory systems, and controls. One 
phase of Aircraft Nuclear Propul- 
sion is now being explored. 

Ground was broken near Newhall, 
California recently for a research 
test center. This aerodynamic facil- 
ity will have testing capabilities to 

ach 14.5 as a wind tunnel and Mach 
10 for free jet testing with excellent 
simulation of full scale flight condi- 
tions (Reynolds Number). In addi- 
tion, it will permit simulation of 
combustion conditions to Mach 8 and 
altitudes above 150,000 feet. 

Within this Division, research en- 
gineers will find a spectrum of re- 
search engineering opportunities, 


including: 

Desicn Agno-THERMODYNAMICS 
NUCLEONICS HEAT TRANSFER 
CONTROLS COMBUSTION 


For information about these positions 

and the professional engineering en- 

vironment at Marquardt, we invite 
ou to write Jim Dale, Professional 
ersonnel, today. 


Marquardt 

x 
VAN NUYS. CALIFORNIA 


FIRST IN RAMJETS 


@@08N, 


— — — 
| Long Range Planning 
and 
Research at Marquardt... . 
| >. 
» 
4 


ty 


| To Res@arch Engineers Faeing UNGINEER | BARRIER* 


Marquardt Means Opportunity— Research 
engineers have a veritable spectrum of proj- 
ects at Marquardt Aircraft, the company 
where an ENGINEER/BARRIER*® has never ex- 
isted. Here in an engineering environment, 
you will work with a management that recog- 
nizes and rewards the contributions of engi- 
neers. Look to your future by looking to 
Marquardt, today. Address your inquiries to 


Jim Dale, Profe , 
sional Personnel, ma dt. 
16551 Saticoy St. rquar CO 
‘ 


Van Nuys, Calif. van wuve. 


Shown Here: John Drake, Director of Long Range 
Planning and Research Division 
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DUKE OSTENDORF 
3000 WINONA AVE, BURBANK, CALIFORNIA 


for the biggest 
sales year in 
the history of 


AIRWORK 
HAS 
SPA* 


IN 


NEWARK 


SPA MAKES SURE YOU GET 
NEW SPARE PARTS WITHOUT j 
DELAYS. MANUFACTURERS 4 
INCLUDING MAJOR PRODUC 
ERS OF ENGINES AND ACCES 
SORIES ARE STOCKPILED ON 
OUR SHELVES, WAITING YOUR 
ORDER 
For jet-fast deliveries call 
4 Bernie Gale or George Kilday at 
TAibot 4.3400 of write 30/7 
Sherman Avenue, Newark8,NJ 


CORPORATION 
ALEXANDRIA + CLEVELAND 
ATLANTA + MIAMI «© NEWARK 
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Photographic C-130 


This is the first of 15 photographic versions of the C-130 Hercules turboprop-powered 
cargo plane that Lockheed Aircraft Corp.'s Georgia Division will produce for the 1370th 


Air Photographic and Charting Service, Palm Beach AFB, Fla. 


Air Force cameramen 


and map makers from the 1370th will soon take familiarization flights in the prototype 


plane. 
Inset shows cameraman at work. 


Angeles, told a session on ““Standardiza 
tion for Technical Communication” at 
the Eighth National Conference on 
Standards, San Francisco. Special atten 
tion will be paid to arming the manuals 
at the personnel who wall use them and 
making them timely with regard to mis 
sile modifications. The manuals will be 
of a size which will fit into standard 
USAF coverall pockets 
will be teletyped directly from the con 
tractor’s plant to the operating bas 
where the change will be printed on 
multilith plates 


Design changes 


Fairey Aviation Co., Ltd., has be 
come a full member of Atomic Power 
Constructions Ltd., to further the com 
pany’s atomic interests 


Temco Aircraft Corp., Dallas, Tex., 
has received a new contract exceeding 
$25 milhon for 5S-ft 
aft fuselage sections for the improved 
B-52, the B-52G. 


produc tion of 


aid that its new 
provides the first 


Latrobe Steel Co. 
plant at Latrobe, Pa., 
large rolling mill devoted to rolling 
superalloys for yet aircraft ind mussiles 
Latyobe said that fine highspeed steels 


and difficult-to-work superalloys require 


First production RC-130s will be delivered to USAF beginning in January, 1958. 


special techniques such as diamond 
grooved rolls which “knead” 
internal grain structure into the 
alloys. The mill can handle 18 in. sq., 
#,000 Ib. ingots. It can produce billets 
from 3 in sq. to slabs 12 in 


supe nor 
I 


wide 


Production tooling for Bristol Aircraft 
Ltd. helicopters types 173 and 192 in 
cludes shaped jig portions made of 
Bakelite paper-based laminate ype 
192 is to be powered by two Napier 
Gazelle free-turbine engines 

Reaction Motors, Inc., Denville, 
N. J., said that it is acquiring over 25 
acres of land in the Lake Denmark area 
to provide for future expansion of its 
rocket test facilities, Adjacent to the 
site of the company’s new million-lb 
thrust all-attitude test stand, the addi 
tional, acreage will also serve to isolate 
work on large engines 
powerplant for the X-15 high altitude 
Reaction Motors also 
announced receipt of a subcontract for 
development and delivery of a limited 
number of liquid propellant engines 
for Radioplane Division of Northrop 
RP-76A target drone. The 
will include both booster and sustaine: 
units. 


such as the 


rescar;r¢ h hu ke 


subcontract 
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SAFETY 


CAB Accident Investigation Report: 


Bearing Failure Preceded Propeller Loss 


Amencan Pheht of Ma 


Do 1 


t York Int 
San bran 
Dalla 


HISTORY OF THE FLIGHT 


d th 
to 
d te nated 
as the iptam wa ming 


tch to reduce thi rpm th 


nf 


md nose ection eparated from 


the 
The rotating propeller 
of the fuselage ising 
hlow out This wa 0 to ifter the 
ibration was first noticed 
Just ibout that moment the flight cng 
neer had pre d the No. 1 feathering but 
ton and pulled the No ] mixture control 


to idle cutoff 


Descent Made 
Capt Hansard told is first officer to 


emergen t and landing 


at Memphis was quickly coords 
ompanm radio, ART ma 
Descent A tarted 


entral standard and 


clock 
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INVESTIGATION 


ite} No Fire Evident 
omn 

heck on po tion 
n Walliston and 
thi heck 
r frequen 


he 


Nik nphi 
iptain ording!| 
ntact and the 
gear down. Shortl Called 
flap then full flap The { t 
out altitude and au peed 
In pection of the N 
howed that the 
cmbl 
lie front 
front il 
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The development engineer 


Vought 
Vignette 


who exercised his option 


When it comes to end products, Bill Crowder 
never finishes what he starts. 

While Bill's colleagues were bringing to comple- 
tion a missile that he initiated, Bill helped launch 
eight other major projects and some minor studies. 
A restless record. But that’s his privilege in Chance 
Vought’s Development Section. 

Bill's department analyzes requirements for new 
weapons. Specs come from the military, or from 
Vought’s own Advanced Development Planning 
Group. They outline an approaching void or short- 
coming in our defense structure. It's up to Bill and 
from three to thirty project teammates to produce 
an idea that will fill the vacancy. 

From Development's desks and bull sessions 
come new configurations. Some are radically dif- 
ferent, others, close to conventional. The best are 
projected, electronically, into the environments they 
must dominate. 

For example, Bill can forecast a proposed mis- 
sile’s flight behavior by studying analog traces and 
columns of IBM tabulations. Electronically, he can 
observe minute performance details such as gust 
effects on a recoverable missile’s landing approach. 

Tests like these refine from Bill's own offerings 
and those of others the configuration that best 


answers the problem. Once this pattern is “ball- 
parked” for approximate actual size, it’s ready for 
detail design . . . likely to become a full-scale project. 

Time now for Bill to exercise an option all 
Vought development engineers enjoy. He may fol- 
low the project he’s begun the full route to comple- 
tion. Or he may remain in Development and accept 
a new assignment. 

To himself, Bill justifies his choice something like 
this: “Changing assignments gives me a chance to 
shift gears .. . to change my approach . . . to broaden 
myself.” 

To project engineers, anxious for him to follow 
a promising project out of Development, Bill's “no 
thank you” is practically a matter of course. 

They know he’s already cleared his desk for the 
next new challenge. 

At Chance Vought the Development Engineer explores 
a unique variety of configurations and operational 
environments. He may limit his analyses of land- and 
sea-based weapons to preliminary design studies, or he 
may accompany his project through the complete 
development cycle. 

For details on select openings write to: C. A. Besio, 
Supervisor, Engineering Personnel, Dept. A-26. 
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Bell HUL- 1 Simulates Rescue in Turkey 
Turkey 


Navy Bell HUL-1 performs a simulated rescue in the harbor at Tunir 
cratt was 


shipboard evaluation by Helicopter Utility Squadron 2, Detachment 76 
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help us build 
tomorrow’s great airliners 


Tremendous, long-range programs are under way at Rohr for the great 
commercial jet airliners of the future. These programs include power pack- 
ages and other major components for the Boeing 707, Convair 880 and 
Lockheed Electra Propjet. 


With over a quarter-billion backlog, more than 50% commercial, Rohr 
offers experienced aircraft design and stress engineers unusual security and 


advancement opportunity. 


Forward resume today to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. 47. 


Ready-To-install Power Packages for Airplanes 


AIRCRAFT CORPORATION 


Chula Vista and Riverside, California 


Miniature ‘Desk’ 


Adjustable, lighted clipboard, with 1-in.- 
deep basket welded underneath to retain 
notes, provides pilots with 8-in. x 10-in. 
aluminum miniature desk. Clipboard is 
hinged for adjustment and may be detached 
from mounting bracket and light for addi 
tional mobility. Price, single orders, is $24. 
Manufacturer is Product Development 
Corp., P.O. Box 38, Mt. Ephraim, N. J. 


their hub. Past prope ler blade failures have 


not resulted in this pattern of damage. The 
difference in the length of the missing black 
tip (3 of 23 in., | of 40 in ould have r 


sulted from the longer portion being broken 
off when that blade struck the peed ring 


and engine 


Temperatures Localized 

The second possibility remams and i 
strongly indicated as the reason for the 
loss of the propeller and nose section, by 
treme temperatures were localized on the 
thrust bearmg journals of the propelles 
haft and separation of the propeller shaft 
occurred due to excessive overloading in the 
area aft of the centerline of the roller thrust 
bearing. Examination of the crankcase front 
flange and seal assembly indicated that 
failure did not precipitate the sequen oO 
other farlure 

As to the cause of the probable farhure 
to the thrust bearing everal possibilitic 
exist: Lack of lubrication; improper bearing 
fit at time of engine overhaul; imprope: 
bearing inspection relative to ball to race 
or roller to race, clearance; or manufactur 
ing defects 

Of these possibilities there is very littl 


concrete evidence available to support any 
one possibility over others 

The first oil jet in the engine which di 
rects oil to the thrust bearings was in good 
condition as were other nose section com 
ponent It most likely that the oil sup 
ply to the bearings was adequate since th 
bearings had operated 346 hr. The pecifi 


cause of the thrust bearing assembly failure 
cannot be determined due to the nonre 
covery of the roller bearing and the extrem: 


damage to the ball bearing 


FINDINGS 
On the basis of all available evidence the 
Board finds that 
1. The air carrier, the aircraft and th 
crew were properly certificated 


2. The urcraft’s weight and nter of 
gravity were within the prescribed limit 

3. A thrust bearing in the nos tion 
of No. | engine failed without warning 


4. This failure occurred during level 
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flight with stabilized cngin 

The failure set off a tram of ot fail 

tin in lo if No 

ind engine 1 ection 

6. Prop ides pierced the pressur 

at stations 394, 421 md 460 

Ising e ae ompression reating a 
hol ipproximate ly 17 ft. by 4 ft 


Control] was retained and the aircraft 
vas landed without untoward difficulty 


PROBABLE CAUSE 


Ihe Board determines that the probable 
mse of this accedent was failure of the 
propeller thrust bearing assembly, which re 
ted im separation of the propell md 
ubsequent penctration of the fuselage caus 
ig explosive decompression of the aircraft 
i flight 
By the Civil Aeronautics Board 
James R. 
Cuan GuRNey 
Denny 
Louris J. Hreror 
Member G. Joseph Minetti did not take 
part in the adoption of this report 


SUPPLEMENTAL DATA 


Investigation 


The Civil Acronautics Board was notihed 
of the accident nmmediately after occurrence 
Investigation wa tarted wunmediately im 
xccordance with the provisions of Section 
“02 (a 2) of the Civil Aeronautics Act 


of 1935, as amended 


Air Carrier 


American Aurlin is a Delawar 
orporation with general offices in) New 
York Cuts It operate m 
under currently effective certificates of pub 


onvemmence and necessity issued by the 
Civil Acronaut: Board and an aw carrer 
operating crtihcate ued by the 
\cronauti Administration. These certifi 
ite withornze the co npany to transport DY 
ur person ie propert ove man route 
vithin the mtinental limits of the United 


State mcluding the mite bemg flown in 


this mstance 


Flight Personnel 
Capt. Leroy T. Hansard, age 4 was 

rly certificated for the subject Hhaht. The 
had been emploved by American Airlines 
for more than | veal flying tin is 


of | 00 of which 
had been in 1 His required period 
xaminations and checks were current 
First Officer Adnan Bo Crimmin ine 
35, was also properls certificated for the 


ubject flight Ile had flown a total of 
450 he f which 17 had been m 1 
All of requir d ations 
ind checks were also current 

Engineer Leonard ¢ Bower ip 
6, held a current fl ght enginect Certificats 
lis total expenence was some 4,500 hr., of 
vhich only 3 hr. 34 min. had been in 

Both stewardesses, Miss Mary Marsh and 
Miss Barbara Kearney, had satisfactorily met 


ill company requirements in regard to emer 


gency tramimg and procedure: 
The aircraft 1 Dougla DC-7 num 
her 44137, had been acquired new by Amer 


in Airlines in February, 1954. Since that 
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fin th il ift ha ! ted hi 
Ihe aircraft had 1 i fas we check the 
day beto tha lent 
vere W ht model 1¢ 
ISDA. The subject engine, No. 1, seral 
number 548235, had had a total of 6,609 
ly of which 346 had been since its last 


overhaul 
I he propellers wer Hanulton Standard 


model 34E60 lade model 6921C.% 
ubject propeller hul No eral 
number 179953 Ihe four blad ve ‘ 


nal number 614, 1 16 and 1 Dh 
hub had had 5,548 hr. total time and all 
four blades had had 5,973 hr. total time 
lime since overhaul of hub and all four 


blades was 2,035 hr 


. . 
Curtis, Tryon Receive 
‘we 
Flight Safety Awards 

Palo Alto, Calif.—light Safety Foun 
dation awards for distinguished service 
in achieving safer utilization of aircraft 
were presented recently on behalf of 
Aviation Week to kdward P. Curtis, 
vice president of Eastman Kodak, and 
George Il. Tryon III, secretary of the 
Aviation Committee for the National 
hire Protection Assn 

Curtis received the award in recog 
nition of a report which he prepared 
upon request of President kasenhowes 
on “Aviation Facilities Planning” which 
included “A Plan for Modernization of 
the National System of Aviation Facil 


tics.” 


report cmibrace the modem 
tion of the nation tem of a 
facihtics over the next two decades anc 
covers all aspects of mutual safety prob 
lems involved in air teafhie control, mili 
tar cvil, imstrument and = contact 
Curtis is a major general in the USAT 


TCSCTVE 


Irvon Was accompanied by a 


tution which read in part Ihis cout 
mud persistence im the face of dit 

ficulties that appeared insurmountabl 
m the early davs of his efforts have 
resulted im many. fire prevention and 
fighting practices now widely accepted 
by the aviation industr Lhese 
methods for rescue and fire fighting 
fucling equipment and methods, and 
the dissemination of information on all 
phrase of aviation fir problem 

Jerome Lederer, managing director of 
the bFheht Safety Foundation, pr ented 
the awards 

Civil Ncronmautics Administration 
Santa Barbara airwa operation 1x 
chalist \\ midi ind Ru 
Chase recenved Safety 
dation awards of ment for ther quick 
thinking and close attention to dut 
which probably prevented an ain aces 
dent 

I die pilot of a small plane, using an 
ipproach chart with fine pont and a 
red flashheht to augment poor cockpit 
highting, read the wrong line on the 
chart probabl vould 
hed 
the error had not been discovered b 
Landis and Chase 


plane into a mountam af 


Photo Made on Record-Breaking Voodoo Flight 


Photograph of Danville, IL, was taken at 1200 EST, altitude 45,000 ft., on record-breaking 
mid-air refueling flight of four Tactical Air Command RF-101C Voodods (AW Dec. 9 


p. 34). Photo was made at supersonic speed 


: 
95 


The airframe industry at last glimpses pros- 4 General P 
perity on if must sur- 
on 


Change ) 


Andris dir 
A 


Commercia’ 
® at Bendix R 


You are ivited to write the 
All communications 


eal 


Direct iv., Novy of inte +h, 
> lreamlines Its Rap 


Eases Ky Philip J. Klass 
Navy Electronics Research Prog Nhe Navy prior to th 


new | y Bureav of Aero 


ics. In light of this very recen 
its mis 


weeney ViIonics 


navi 
reorganization, what is 


sion? 


nee 
‘ © 
Chiel feu 
e 


these n 

You we 
giandard 
scientific 


e Every Time You See the Word § 
INEE “Se Av; nc Melbourne Fla, 
$6908 lonics In t ‘a Crlando, Fig 
Str 
Rar 
if 
gorATORIES co ‘AL 
LA Missile Syste ni aborate 
bh applied ar AVION 
MeF EE And fivionies | 
pr. &. Ane 
re 
Director of New LHTAIM nut on left, standard anchor nut on ] 4 
1USA, A it wasnt me new 
©, 2796 A “SPACE SAV » h the we 
AEROSI “SAVER” anchor nuts 
— needed foi avionic applications 
Shrinking space allowables and the wurden f elimination every possible 


“Avionics” Coined By AVIATION WEEK* 


YOU SEE INFLUENCE AMONG 


ENGINEERING-MANAGEMENT 


and. Moat | Technical Kepoitor 


*September 1949, AVIATION WEEK coined the word “AVIONICS”! 
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First magazine to recognize the growing importance 


A. Avionic Sales ai" f of electricity — electronics in aircraft and missiles, 
Presidents 
‘on William pt AVIATION WEEK also saw the need for a new word 
dex Pleasantyijie Lame 
— been na to describe such applications in the industry. First too 
~. in building a competent staff of graduate electrical 
eel engineering editors to report the progress and devel- 
. 
- Diy isio; opments in this newest technical field in the industry. 
F : il In a brief seven years, “AVIONICS” has become 


accepted by Funk & Wagnalls Dictionary and is a 
widely used word both within and outside the Avia- 
tion Industry. 

For example, the Navy Bureau of Aeronautics re- 
cently formed an Avionics Division. Companies like 
Bell Aircraft, Emerson Electric, General Precision La- 
boratory, John Oster Manufacturing Co., Simpson 
Electric, and Sylvania now have Avionics Divisions 
or Laboratories. New companies like Avionic Prod- 
ucts Engineering Corp.; Consolidated Avionics Corp. 
use the word in their corporate name. Many others 
use the word Avionics in their advertisements and 
literature. 


rgs 


And wherever you see the word “Avionics” 


4) you have concrete evidence of AVIATION WEEK’s 
, tremendous influence among engineering-management people. 
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* Over 6,500 Airports Listed by State 
* Principal Airports Located on State Maps 

* Airport Chart Locations Given 

* Runway Lengths; Surface; Diredions; Condition 
* Approach Obstructions 

* Lighting; Field Markings 

* Control Tower Frequencies 

* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 

* Restaurant and Recreational Facilities 

* Recommended Motels/Hotels, Rates, etc. 

* Fuel, Maintenance, Storage Services 

* Weather Station Phone Numbers 

* CAA Information Station Phone Numbers 

* U.S. and Foreign Entry, Exit Requirements 

* ADIZ Map 

* Equipment Illustrations; Buying Specifications 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST VEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT". MAIL COUPON NOW! 


THe AUTHORITY OM AVIATION FACILITIES 


25th Annual AIRPORT and 


BUSINESS 


FLYING 


Flight Intormation 
Recommended Motetu/Howis 
Buying Specifications 


MeGraw-HIl Pubiceton 3380 Weet 42nd Street, New Yoru 


AIRPORT AND BUSINESS FLYING DIRECTORY 

330 West 42nd Street, New York 36, N.Y 
| Pleose send post-paid my copy of the AIRPORT AND BUSINESS 
FLYING DIRECTORY to the following address: 


Nome: 


Address: = 


City 


Company: 


Aviation interest; 


Check enclosed $5.00 enclosed [ } 


Aw! 


Bill Company 


— 
| & Airport Faoilities 
| | 
| 
only 
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SEARCHLIGHT SECTION 


Deal directly with owner 


For Sale—immediate Delivery 


26 passenger ex-Eastern Wright G202A 


Full airline equipment 


$100,000.00 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Wabash 5-3000 


COMPLETE SERVICES for BUSINESS AIRCRAFT 


@ Beechcraft @ Used aircraft sales 


soles & service 
@ Rental & Leasing 30th 
@ Complete line YEAR 
radio & electronics 


lantic @ Complete maintenance 
Cubs to DC-3's 


viation @ Parts, including 


CORPORATION OC.-3, lodestar, ete. 


Immediate Delivery 


We stock, everhau!, ond install 


PRATT & WHITNEY WRIGHT 
R1830 R1820 
~75, —92, 202, —S6, —72 

R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 SUPER 92 


FROM MAINE TO VIRGINIA... A SHORT HOP TO ATLANTIC 


Logan Airport New Castle County Teterboro Philadelphia Preston Glenn 


Boston, Mass. Airport, Del. Airport, N. J. Int'nl. Airport Airport, Va. 
Logon 7-8700 fost 86-6611 Atlos 8-1740 Saratoga 6-7500 Lynchburg 3-3134 


ENGINE WORKS 


INC. 
Lambert Field inc St. Lewls, Me 


LARGEST INVENTORY 


FOR SALE 


DC-4E 


Overwater Configuration 
Convertible 


Passenger-Equipped C- & 2 PA R q S 


Zero-Time Engines and er $10,000,000 worth of New a 
Airframe if Desired Ge sendy fos 

entire wing sections a 

emall bolts and nuts 


OVERSEAS NATIGNAL AIRWAYS 
BET TER C-82's 
Oakland International Airport, 
California in heal climate. day delivery 
Tel: LOckheven 2-2247 th fresh contre 


Coble: GARLAND STEWARD- DAVIS, INC. 


FA 1-3414, P.O. Box 351, Gardena, Cal 


Deal Directly 5-51 
With Owner 


CAA SIKORSKY 
HELICOPTERS 


A J. Ming Wabash 5.3000 
TRADE-AYER COMPANY 
Linden Airport, Linden, N J 


IMMEDIATE DELIVERY 


SALE OR LEASE 
Two C46Rs 49,900 Ibs 


Financing Available 
TAS 220 MPH 


C-47 T CATEGORY 21,000 LBS USEFUL 


Completely overhauled. P & W 92 en ZERO Time CARGO INTERIOR 
gines, payloader seats, winterized, cargo LICENSED FOR UP TO 62 SEATS 


door, heavy gear, airline radio. Foreign 


L & J TRADING COMPANY 
P.O. BOX 473 INTL AIRPORT, MIAMI 


M. M. LANDY PHONE TU 8-6743 
P. O. Box 184, Miami 48, Fla. ASK FOR EE JONES OR PE DIXON 


inquiries invited. 


CABLE ~—Airland Newton 5-0734 
EMPLOYMENT 


ron Sais SALES REPRESENTATIVE WANTED 
Aircraft Parts Co., AN & MS Hardware 46 
Fittings; also complete line of other classes 
For Sate or Lease—Sikorsky 5-558 Helicop- of Aircraft parts. Must have experience 
. Pi 2 ed with Wright R-1300-3 00 t and contacts. Submit complete sales back 
« ground by phone or letter stating area 
engine. Spare engine available. Kern Copter preterred. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culwer City, California 


P.O. Box 186, Sta. & Bakersfield, Cal 


Now we're in Chicago tool 


~ 


The clamor of friends who tike our engine 0/0 
services has forced us te open & branch office at 
Chicage international Airport The number te 
call in Chieage tor is GLadetene 
1.0108, and ite 


PROFESSIONAL SERVICES — 


VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A A. 


DR. JOHN T. FLYNN 
OPTOMETRIST - ORTHOPTIST 


Visual Training Specialint 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 


STEWARD-DAVIS, INC. 
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EMPLOYMENT OPPORTUNITIES 


Pathfinders of the airy blue 


ATRAN is an uncanny navigating device developed by Goodyear Aircraft engi- 
neers. It is so vital to our national security, the facts about it are still top-secret. 


= MASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 


How well they succeed is evidenced by such miracle 
developments as ATRAN. This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 


ATRAN is a good example of the challenge — and the 
opportunity—available at Goodyear Aircraft. Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes, fire control, cockpit cano- 
pies, radar structures, metals engineering — to name 
just a few. 


At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 
puter laboratories in the world. 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 
be yours at Goodyear Aircraft. Our continued growth 
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and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 


For further information on your career opportunities at 


Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at 


4 
‘ 


AIRCRAFT 


ATRAN-—T. M. Goodyear Aircraft Corporation, Akron 15, Ohio 
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LETTERS 


Almost in Cockpit 


Nhe article “Blue Angels Do Serious Job 
jor Navy” in the Nov. 18 issue of Aviation 
Were (p. 71), by Erwin J Bulban, was onc 
of the finest jobs of aviation reporting that 
I have read in a long time. Mr. Bulban 
managed to get the “feel” of precision flying 
into his article im a manner which almost 
places the reader in the cockpit of an I 11k 

Aviation Weex consistently does a good 
technical job on a highly technical subject 
llowever, it extremely difficult to create 
1 feeling of reader participation while also 
presenting a rather complex wubject m un 
derstandable language. Mr. Bulban did this 
in this case 

Your continued mterest in the Navy 1 
ery much appreciated 

B. Tayior 

Rear Admiral, Navy 
Chief of Information 

De partment of the Navy 
Washington, D. ¢ 


rg” 

Turkey vs. Bee 

It seems to me that the administration 
and our scientists might drive a little harder 
on missiles and satellites if they realized 
how loud the Russians are laughing at us 
Ihe Blagonravoy imterview shows what a 
tremendous yak the Soviets are getting from 
our discomfiture 

I think your indignant letter-to the editor 
vriter, Mr. Thurber from Norwalk, Conn 
AW Dee. 9, p 134). wnored the fact that 
Nihil was clanming a speed mad altitude record 
for the Mil-4 with a useful load of 4 metric 
tous (4,410 Ib). Offhand, I'd guess that the 
YH139, which set the 156 mph. speed 
coord in 1954, didn't carry any such load 
If the Mil-4 is a “turkey,” as Thurber says 
it i bit ridiculous to compare its speed 
ith load record with that of a relative 
bumble bee like the YH-39. The two craft 
unply aren't in the same class 
Navat Orricer 
Boulder, Colo 


Not Impressed 


Re the letter “Danger of Satellite” wnt 
ten by Alfred Mac hado, Jr (AW Nov 25 
p. 126), the transmutation of metals by 
means of atomic bombardment is an a 
omplished fact, but not at the distance 
trom satellite to earth) mvolved 

The production of isotopes is likewise an 
«complished fact, but not by the atom 
or electrical potential in practn il “Sput 
nik.” It ts quite true that hight can be in 
reased by amplification, but no progress 
has been made m this direction on gamma 
ravs even for short distances, not to men 
tion distances measured im hundreds of 

Your article does not consider that all 
concentrations of atomic energy are shielded 
by lead to prevent just such gamma rays 
from escaping. ‘These walls of lead act 
equally as well preventing the penetra 
tion of the “transmutation rays.’ 

Your article does not consider that such a 


102 


Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42 St... New York 36, N.Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


transmutation beam, if effective, would also 
destroy the atomic resources of the nation 
sending it up, as it would have to pass over 
the “point of origin” on cach revolution 
Your article omitted the workmen in 
pace suits who would a cemble the finished 
“transmutation broadcaster in Space It 
is the kind of article | would expect to find 
in a science fiction magazine, but not im 
AviATION Werex 
Your formulas appear to be without a 
pecific characteristic of known quantity and 
ceffectiven under conditions of satellite 
flight, and your implications of the destruc 
tion of our atomic and hydrogen bomb 
seem to be equally applicable to the enemy 
I refuse to be either impressed or alarmed 
by such an artic 
Ricumonp A. Bosiry 
Buffalo N 


Inactive Engineers 

More engineers! More scientists! And 
now the government has indicated an intent 
to produce more of these men I have been 
spoon-fed so much of this type of propa 
ganda that I now feel compelled to mak 
my stand known. I am not a top-notch 
ientist, or an inhabitant of the Pentagon 


but rather a run-of-the mill engineer I 
worked for an East Coast electronics manu 
facturer for five years and am now employed 


by a West Coast aucraft firm 
My point is this: there 
shortage! I have seen large groups of com 


no cngmecnng 


petent engineers virtually sitting on theu 
hand praying for some interesting and chal 
lenging work. Furthermore, within groups 


that do have work many engineers are doing 
work that would hardly be considered in 
line with thei ability These observations 
are simply inconsistent with the picture 
presented to the Amencan public 

I feel that there are two basic factors that 
have created this situation. The first factor 
is best summarized by a statement that was 
made to me by an official of my last em- 
ployer. “You are not being paid for what 
vou do, you are being paid to be here.” I 
have since come to the conclusion that any 
given company will maimtam a group of 
imactive engineers in hopes that when a 
contract comes along it will be m a 
position to handle it. “This may be a good 
company policy but when one considers the 
nationwide picture of mactive engimecrs, it 
is inevitable that the country as a whole is 
suffering immeasurably 

Ihe second factor is closels tied in with 
interservice rivalry, The top Pentagon brass 
is so interested in getting their respective 
service on top that they are blind to the rat 
race they have put industry m. Quite un 
derstandably, cach contestant wants to get 


the biggest piece of cheese 


These two factors have created a situation 
which is intolerable to many engineers who 
are not willing to prostitute themselves. It 
has, furthermore, given the public a ver 
distorted view of the true picture, I could 
be wrong. To find out, I propose that al 
engineers who agrec with me write to Avis 
110N Week to stand up and be counted 

James Rarick 

Santa Clara, Calif 


Inform People 


Your editorials in Aviation Week hav 
always been illuminating and generally to tly 
crux of the situation. “What We Reall 
Need” (AW Dec. 2) is but the latest ex 
ample of fine editorship. Unfortunatel 
they are directed to a relatively small group 
that are already devotees. A larger audien 
is needed 

I would like to see “What We Reall 
Need” and many others like it on a prom 
nent page of every new spaper in the country 
along with a direct appeal for every citizen 
to write, not only to Congress, but mor 
importantly, to the Executive Branch and te 
the headquarters of each political party 

If President Eisenhower | 
scientists and engineers are just anoth 
pressure group then our hands are tied 


wheves that 


until the entire population becomes a pre 
sure group. Your editorials are certainly help 
ing. However, to be really effective, a wide: 
audience has to be activated to demand 
that government leaders think logically and 
act qui kly. 

It is believed that a blanket pemission to 
newspapers to reprint your editorials would 
be another contribution toward informing 
the American peopl of where w tancd 
and of the corrective measures so urgenth 
needed 

J]. A. Burke, Jr 

Executive Vice President 

Experiment Incorporated 

Richmond, Va 
(Aviation Week editorials can be and ar 
reprinted widely in daily newspapers, mili 
tary publications internal information 
digests of the Department of Defense and 
in industrial plant newspapers -E-d 


‘Cosmonautics’ Old 


In the Nov. 11 issue, p. 29, the statement 
is made “Russia is calling its new science of 
space flight ‘cosmonautics’ 

I'his is a word that has been used a long 
time in Russia. One of the most compr 
hensive books on the subject appeared in 
Moscow in 1937 with a French title pag 
and table of content added. It was Ary J 
Sternfeld’s Initiation a la Cosmonautique, a 
300-odd-page technical treatment of spac 
flight. ‘Typical chapters were on history of 
cosmonautics, general rocket theory, physica 
and chemical processes, cosmic ships, take 
off and landing, and the theory of rela 
tivity and cosmonautics 

Cosmonautics is nothmg new im Russi 

Freperick |. Orpway, IT! 
Project Director 
General Astronautics Corp 


Huntsville, Ala 
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Giant landing gear test facility is 60 feet high. It simulates conditions that heavy, high speed planes octually meet 
When designing and producing com- All major components that make up that have been designed, e1 * 
plete landing gear systems it is vitally the system such as control valves, nose md tested to work towethes a 
to know in advance just how wheel steering, retractor wtuators, and more dependatle | 
every component part will respond to the power braking as well as wheels, brakes, than any arbitras 
stre es and strains of flight conditions shox k absorbing strut md even tire Sy vhen it { 
Ihat’s why the giant landing gear are subjected to repeated tests of bral ing, think and | 
te ting equipment pictured above plays ing, dropping, twisting and vibration plete landing wear if 1} 
such an important part in the develop- before final approval i think of Be | 
ent and production of Bendix* com- For Bendix has proven over many Products Divisio Iie 
plete landing vear systems years that landing gear components Indiana 
4 
° ICTS 
Bendix South Bend, 
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New aluminum sheet gives Convair B-58 


THINNER, TOUGHER SKIN 


The new muscle in America’s air 
arm, Convair’s supersonic B-58 
bomber, has a wing-skin that’s 
probably the thinnest, toughest 
yet—bonded to an aluminum 
honeycomb section. This new con- 
struction method uses a new light- 
gauge, high strength, heat-treated 
aluminum alloy skin produced 
by Reynolds. It has the strength- 
weight ratio, the superior mechan- 
ical properties and the excellent 
surface qualities demanded of 
skins on a supersonic ship like 
the Air Force’s B-58 ‘Hustler’. 
Whenever aviation advances, 
Reynolds Aluminum advances 
with it. And Reynolds goes be- 
yond meeting material specifica- 


Watch Reynolds All-Family TV Program, 


tions. Reynolds technical services 
contribute to customers’ design 
and engineering staffs — make 
Reynolds a part of many impor- 
tant industries rather than just 
a supplier. 

For details on how Reynolds 
can serve you—and for a com- 
plete index of Reynolds technical 
handbooks and films—write to 
Reynolds Metals Company, P.O. 
Box 1800-TJ, Louisville 1, Ky. 

For below mill quantities of AND sections 
ond other aircraft shapes, contact our 
specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 West Im- 
perial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-762). 


Disneyland”, ABC.TV 


REYNOLDS ALUMINUM 


The above illustration shows how 


Reynolds new light-gauge, heat- 
treated, strong alloy sheet is bonded 
to an aluminum honeycomb for K-58 
wing sections. ‘This new skin material 
is available in a range of thin gauges, 
widths, lengths, and alloys for several 
airframe applications. A typical size 
in Alclad 7075-16 is .010°*36"x120" 

and in conventional coil lengths. 
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